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This is an annual report of the research program at the Southeast South Dakota Research Farm in 
cooperation with South Dakota Agricultural Experiment Station, SDSU Plant Science, and SDSU 
Animal Science and has special significance for those engaged in agriculture and the 
agriculturally related businesses in the ten county area of Southeast South Dakota.  The results 
shown are not necessarily complete or conclusive.  Interpretations given are tentative because 
additional data resulting from continuation of these experiments may result in conclusions 
different from those based on any one year.   
 
Trade names are used in this publication merely to provide specific information.  A trade name 
quoted here does not constitute a guarantee or warranty and does not signify that the product is 
approved to the exclusion of other comparable products. Some herbicide treatments may be 
experimental and not labeled.  Read and follow the entire label before using. 
 
The Southeast Farm is located at 29974 University Road, Beresford, SD 57004.  Telephone 605-
563-2989; Fax 605-563-2941; Farm Supervisor, Peter Sexton email (peter.sexton@sdstate.edu). 
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        INTRODUCTION ……………………………………………………………………………………………..Pete Sexton 
          Farm Supervisor 
 
Severe drought was the dominant factor at work this past growing season.  Total rainfall for June, July 
and August was only 2.3”.  There have been a few other years that had less annual precipitation than 
this one, but 2012 has the distinction of having the driest growing season on record for the Southeast 
Research Farm.   Our yields suffered; the farm average yield for corn was 38 bushel per acre and for 
soybeans it was 14 bushel per acre.   
 
This annual report contains information ranging from soybean and oat cultivar evaluations and research 
on planting dates for corn and soybean, to research on winter rye cover crops and N fertilizer for corn.  
In all these projects, the work would not have gone forward without the goodwill and efforts of the farm 
staff: Garold Williamson, Ruth Stevens, Brad Rops, Doug Johnson, and Colton Buus.  Their good work has 
kept the research farm going forward. 
 
In the coming year, we hope to start a few new initiatives.   One is to fence off some land in the north 
quarter so we can start to look at the effects of grazing crop residues, cover crops and annual forages on 
profit potential and on soil quality.  The Farm Board has voted to support purchase of a new planter.  
We are working with some partners in industry to modify this planter to be a versatile research tool.  
Hopefully this project meets with success.  Finally, we are hoping to do more work in producer fields in 
the coming year – looking at P application in soybeans as well as work with variable rate seeding.   
 
We try to lay our plans, but what the future holds is, of course, uncertain.  One really can’t say what the 
weather will do.  The consensus of the climatologists at a USDA climate meeting I attended this 
September at Michigan State University was that the climate is shifting and the trend is for rainfall to 
come in fewer, more intense, storms.  At the same time, they expect that when it is dry, it will be hotter 
than in years past (i.e. droughts in the future will tend to be hotter than were droughts in the past).  
They didn’t mean to say that we’ll have severe weather all the time, but that their data indicates that 
variability is increasing (greater chance of more intense drought, and more likelihood of intense storms 
when they do occur).  From a management point of view, in my eyes all this points to the importance of 
keeping residue on the soil surface – to protect the soil from erosion during heavy rains, and to conserve 
moisture when it is dry.  It also points to the need for diversity in cropping systems in order to avoid 
unpredictable stress points.  In the long run, reducing tillage, use of cover crops, and trying to develop 
more diverse rotations will probably all be pieces to fit into the puzzle for crop management and for our 
research program at the Southeast Farm. 
 
I hope this annual report is of value for your operation.  We are always open to new ideas – so please 
feel free to share suggestions and comments about our research - we are all ears and would be glad to 
hear what you have to say.   We plan to have our summer field day on July 9, and hope that you can 
make it to Beresford for the event.   As for the weather, all I can think of is what my Mom says, “pray, 
hope, don’t worry”, and then think about how to diversify. 
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WEATHER AND CLIMATE 
SUMMARY 
R. Stevens*, P. Sexton, B. Rops, D. Johnson, 
G. Williamson, and C. Buus 
 The growing season of 2012 (April 
thru September) was the driest on record at 
the Southeast Farm (our records go back 60 
years).  Other years had less rainfall over the 
course of the year (1955, 1956, 1958, and 
1976) but had greater rainfall during the 
growing season.  The effect of the drought 
dominated all other factors in our crop 
research.  
 Climate for 2012 is summarized in 
tables and graphs on pages 2 to 7.  
 Average maximum temperatures in 
2012 were above normal for all months, 
except October (Table 1).  Minimum 
temperatures were above normal nine months 
out of the year; with August, September and 
October having below normal minimum 
temperatures. The coldest temperature of the 
year was recorded on January 21 and 
December 29 (-7°F) and the hottest 
temperature (103°F) recorded was on July 23 
giving a 110-degree temperature range. Our 
frost-free season was 151 and 165 days on a 
32°F and 28°F-basis, respectively. The 
                                                          
* Corresponding author: ruth.stevens@sdstate.edu 
average annual high temperature was 63°F 
and our average annual low temperature was 
39°F; which were both above average (4.6 
and 3.6 degrees, respectively).  
 Both annual precipitation and growing 
season precipitation were below normal in 
2012.  We received 15.1 inches of annual 
precipitation, which is 60% of normal (Table 
2). Growing season precipitation measured 
from April through September was 9.2 inches 
(49% of normal, -9.6 inches). The Southeast 
Farm received below average precipitation 
during eight months of 2012 (-0.29 to -3.3 
inches). The shortfall during the months of 
June, July, August, and September totaled 10 
inches. Precipitation in January, February, 
May, and December was above normal (+0.2 
to +1.1). Our annual snowfall was 22 inches, 
with 15 inches received the first half of the 
year and 7 inches during the last half. 
 The 2012 growing season (Apr – Oct) 
accumulation of heat units was 3,399 units, 
which is 355 units above normal.  
 Due to extreme drought conditions 
experienced in 2012, evaporation far 
exceeded rainfall each month May through 
September.  A total of 51 inches of water 
evaporated from May through September 
while receiving 7 inches of precipitation.  
SERF AR 1201 
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Table 1.  Temperaturesa at the Southeast Research Farm - 2012 
 2012 Average 60-year Average Departure from 
 Air Temps.   (°F) Air Temps. ( F) 60-year Average 
 Maximum Minimum Maximum Minimum Maximum  Minimum 
January 35.2 15.3 26.4 5.5 +8.8 +9.8 
February 36.3 17.9 32.3 11.2 +4.0 +6.7 
March 662.4 36.9 44.1 23.0 +18.3 +13.9 
April 64.5 40.2 60.3 35.3 +4.2 +4.9 
May 75.2 51.0 72.1 47.3 +3.1 +3.7 
June 85.0 61.1 81.5 57.7 +3.5 +3.4 
July 94.0 66.9 86.2 62.2 +7.8 +4.7 
August 86.1 58.3 84.2 59.4 +1.9 -1.1 
September 79.6 45.8 75.5 48.9 +4.1 -3.1 
October 58.5 34.3 63.5 37.6 -5.0 -3.3 
November 47.9 24.1 45.3 23.9 +2.6 +0.2 
December 32.6 14.3 30.7 11.4 +1.9 +2.9 
aComputed from daily observations 
 
 
Table 2.  Precipitation at the Southeast Research Farm - 2012 
 Precipitation 60-year Average Departure from 
Month 2012 (inches) (inches) Avg. (inches) 
January 0.62 0.46 +0.16 
February 1.92 0.82 +1.10 
March 0.55 1.46 -0.91 
April 2.27 2.56 -0.29 
May 4.07 3.39 +0.68 
June 0.83 4.10 -3.27 
July 0.32 3.15 -2.83 
August 1.15 2.90 -1.75 
September 0.59 2.71 -2.12 
October 1.13 1.84 -0.71 
November 0.36 1.16 -0.80 
December 1.30 0.64 +0.66 
Totals 15.11 25.20 -10.09 
SERF AR 1201 
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2012 CLIMATE SUMMARY 
SOUTHEAST RESEARCH FARM 
 
Annual Precipitation (inch) 15.11 60%* 
Growing Season Precip (Apr-Sep, inch) 9.23 49% 
Jan-Mar 3.09 113% 
Apr-Jun 7.17 71% 
Jul-Sep 2.06 24% 
Oct-Dec 2.79 77% 
Annual Snow (inch); (Jan-Jun/Jul-Dec) 15 / 6.7 21.7 total 
   
Growing Degree Units (GDU) 3,399 111% 
Minimum / Maximum Air Temp, ºF -7° F Jan 21 & Dec 29 103° F July 23 
Last Spring Frost; 32º  / 28º basis April 20 - 32° F April 11 - 20°F 
First Fall Frost; 32º  / 28º basis Sep 18 - 30°F Sep 23 - 25°F 
Frost Free Period (days); 32º  / 28º basis 151 165 
Average Annual High / Low 63 / 39 +4.6 / +3.6 
% of Normal 
SERF AR 1201 
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Soybean Seeding Rate and Seed 
Treatment Trial 
Peter Sexton* and Doug Johnson 
 
INTRODUCTION 
Soybeans possess a strong ability to branch and 
fill in weak spots in the stand.  Given good weed 
control, there may be scope to lower seed rates 
and maintain yield potential.  The University of 
Nebraska has recently lowered their 
recommended seeding rate for soybeans to 
120,000 plants per acre.  On the other hand, the 
question is also raised as to whether soybean 
yields might be improved by pushing up 
population.   In order to evaluate these questions 
a seeding rate by seed treatment study was 
conducted at the Southeast Research Farm with 
seed rates ranging from 40,000 to 200,000 seeds 
per acre. 
METHODS 
The soybean line NK S29V2 was seeded in 30” 
rows on May 8 at seeding rates of 40,000 / 
80,000 / 120,000 / 160,000 and 200,000 seeds 
per acre in a randomized complete block design 
with four replications.  Plot size was four rows 
by 25’ in length.  The field was fertilized at 100 
lb per acre with MAP ahead of planting. All 
seed was treated with Tag Team LCO inoculum 
(Bradyrhizobium japonicum and Penicillium 
bilaii).  
                                                          
* Corresponding author: peter.sexton@sdstate.edu 
Each seeding rate was tested with and without 
Cruiser Max (Thiamethoxam, Mefenoxam, 
Fludioxonil) seed treatment, to make a total of 
10 treatments tested (5 seeding rates, +/-  seed 
treatment).  At maturity plots were end-trimmed 
2.5 feet off each end and combined with a Hege 
small-plot combine. 
As a way to help verify yield benefits from the 
seed treatment tested, in another field alternating 
strips of the same line noted above, were seeded 
at a rate of 160,000 seeds per acre, with and 
without seed treatment in five replicates.  Yield 
data from these observation strips was analyzed 
as a completely randomized design.  
RESULTS AND DISCUSSION 
Plant stands at the end of the season reflected 
intended seeding rates; however, there was no 
significant effect of seed treatment on stand in 
this study (Fig. 1).  There was also no significant 
effect of population or seed treatment on seed 
yield in the small plot study (Fig. 2).  Yield data 
from the observation study with alternating 
strips indicated a trend for slightly greater yield 
with the seed treatment (11.5 vs. 10.0 bu/ac for 
treated and untreated seed, respectively; P < 
0.10).  The extreme drought of the 2012 season 
limited yield potential so that even though final 
plant stands ranged from between 37,000 and 
185,000 thre was no discernable yield impact 
(Fig. 2).  This trial will have to be repeated over 
a number of seasons in order to have robust data 
on which to draw conclusions for our area.  
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Fig. 1.  Plant stand at maturity versus seeding rate from a trial conducted at the SDSU Southeast Research 
Farm in 2012.  Vertical bars represent the standard error of the mean for each point.   The dashed line is a 
1:1 line showing what the stand would be if every seed made a plant. 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2.  Soybean yield versus seeding rate in the 2012 season from a trial conducted at the SDSU 
Southeast Research Farm.  Yield potential was limited due to extreme drought.  Vertical bars represent 
the standard error of the mean for each point.  There were no significant effects of seed rate or seed 
treatment in this study.  The average yield across seeding rates for the treated seed was 21.6 bu/ac, and for 
untreated seed it was 19.8 bu/ac. 
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Corn Seeding Rate and N Timing 
 
Peter Sexton*, Jesse Hall, and                     
Garold Williamson 
 
INTRODUCTION 
 
Corn seeding rate and N fertilizer availability are 
important components of managing for optimum 
corn yields.  Optimum corn seed rate is a 
function of yield potential for the environment it 
is grown in, and individual traits of a given 
hybrid.  In terms of timing of N application, past 
work at the Southeast Farm has indicated about 
a 5 bushel per acre benefit from side-dressing N.  
In order to look at potential interaction between 
seeding rate and timing of N application, a trial 
was conducted where corn seeding rates were 
varied between 18,000 and 42,000 plants under 
three timings of N application (all preplant, 50 lb 
held back and side-dressed at V8, and 50 lb of N 
applied as manure and disked in before 
planting).  The thought here is that the manure 
treatment provides a kind of biological “delayed 
release” form of N.  A twin row treatment at 
seeding rates of 24,000 / 30,000 / 36,000 was 
also included in the trial with the three different 
N application systems.  This trial was conducted 
at the Southeast Farm in the 2012 season.  In 
addition to this trial at the research farm, an on-
farm trial varying corn population was also 
conducted at Arlington, SD.  All N was applied 
preplant at the Arlington site. 
 
                                                          
* Corresponding author: peter.sexton@sdstate.edu 
METHODS 
The trial at the research farm was set up as strip-
split plot trial with four replications.  Corn 
(DKC52-59) seeding rate treatments were: 
18,000 / 24,000 / 30,000 / 36,000 / 42,000 seeds 
per acre in single rows; 24,000 / 30,000 / 36,000 
in twin rows achieved by planting two sets of 
rows 8” apart from each other.  The seed rate 
treatments were planted in plots of 15 by 180 
feet.  Nitrogen treatments were applied in 60 by 
120 foot strips perpendicular to the row 
direction.  The whole area was fertilized before 
planting to deliver 110-80-0 lb per acre of N-
P2O5-K2O.  The all-preplant N strips received an 
additional 50 lb per acre of N as UAN (28 %) 
applied ahead of planting.  The manure strips 
received 13 tons per acre of dry beef manure 
ahead of planting which was immediately disked 
in.  The non-manure plots in the study received 
an additional 100 lb/ac of MAP in order to try 
and keep P application rates the same across 
treatments.  The side-dressed plots received 50 
lb per acre of UAN on June 18; the corn was at 
the V8 stage (note, the tractor had to drive 
through all the plots in order to deliver N to the 
side-dressed plots).   Both sets of treatments 
(seeding rate and N timing) were randomized 
within each block and both were replicated four 
times.  Data was analyzed as a strip-split plot 
design using Proc GLM in SAS with the 
appropriate block*treatment interaction value 
used as the error term for the F-test.  It should be 
noted that while this design allows for testing 
interaction between a number of treatments, it 
SERF AR 1203 
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does not have a lot of power in terms of 
statistical precision. 
In the on-farm trial at Arlington, the farmer 
seeded corn (Channel 196-06) at a rate of 28,000 
seeds per acre in 30” rows, and then came back 
and seeded again between the rows (56,000 
seeds per acre in 15” rows).  This was done in 
three replicates in low area of a field (high 
moisture), planted on 10 May, 2012; the field 
was fertilized with 150 lb N per acre as urea 
before planting.  The plots were thinned by hand 
at the V3 stage to create a range in population 
from 15,000 to 56,000 plants per acre.  Plot size 
was 4 rows 17.5’ in length.  At the end of the 
season, plots were harvested by hand to 
determine grain yield.  The two inner rows, 15 
feet in length, were hand harvested; the ears 
were shelled and weighed in the field, and a 
subsample taken for moisture determination.  
This data was evaluated by regression analysis 
using individual plot values of seed yield versus 
plot stand at harvest. 
RESULTS AND DISCUSSION 
 
Final plant stands for each treatment are shown 
in Figure 1.  Other than in the twin-row 
treatment at 30,000 seeds per acre, all the 
treatments came out as intended in terms of 
plant stand.  Looking at yield response to 
population, in this season of extreme drought, 
there was a linear decrease in yield as seed rate 
was increased (Fig. 2).  The fact that it is linear 
throughout the range suggests that the optimum 
seed rate for this particular season was less than 
18,000 seeds per acre, outside the range of this 
study.  There was no advantage observed for 
twin rows in this season with low yield potential 
(Fig. 2).  The twin row data is more variable and 
occurs over a shorter range (24,000 to 36,000 
seeds per acre) and so the relationship of grain 
yield with population is less clear there. 
   
There was no significant interaction between N 
treatments and seed rates in this study; the effect 
of the N treatments on yield was also not 
statistically significant.  On average across 
seeding rates, the side-dress N treatment showed 
a trend to yield 20 bushels per acre less than did 
the other N treatments (Fig. 2).  Average grain 
yields were 67, 66, and 46 bu/ac for the manure, 
all preplant, and side-dressed N treatments, 
respectively.  The trend for lower yield in the 
side-dress N treatment may be explained by the 
drought in that by the time the N was applied, 
the surface soil was dry and the N may not have 
been available to the crop.  Top-dressing could 
have been done a couple weeks earlier which 
might have improved the yield response of the 
crop.   
The trial at Arlington tells an entirely different 
story.  Here the yield potential was much higher 
(ca. 270 bu/acre) and yield showed a linear 
response to plant stand up to 34,000 plants per 
acre (Fig. 3).  There was no apparent advantage 
to 15 versus 30” rows in this small plot study at 
Arlington.  The whole field yielded 178 bu/ac. 
In summary, at Beresford under the extreme 
drought stress of the 2012 season, the optimum 
seed rate appeared to be less than 18,000 seeds 
per acre.  Top-dressing N in this environment 
did not improve yields, and appeared to cause a 
yield decline of about 20 bushel per acre.  Twin-
rows did not show any advantage in this trial.  In 
the better yield environment of Arlington, the 
grain yield responded to increasing plant 
population up to 34,000 seeds per acre. 
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Fig. 1.  End of season plant stand versus target seed rate in a corn population and N timing study conducted at the 
SDSU Southeast Research Farm in Beresford, SD in 2012.  With the exception of the twin-row treatment at 30,000 
seeds per acre, all population treatments came out as intended.  The regression line shown (Y = 3120 +0.867X; r2 = 
0.97**) is for the single row plots only and does not include the twin row treatments. 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2.  Corn yield versus seeding rate with three different N treatments (all preplant, 50 lb/ac topdressed, and 
equivalent of 50 lb/ac applied as manure and tilled in ahead of planting.  In the single row treatments, corn grain 
yield decreased linearly as seed rate increased from 18,000 to 42,000 seeds per acre.  The twin row treatments were 
more variable and tended to show a somewhat steeper drop in yield as seed rate increased. 
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Fig. 3.  Corn yield plotted against final plant stand in an on-farm trial conducted near Arlington, SD.  The vertical 
dashed line is at 34,000 plants per acre.  This was a small plot study conducted in a low landscape position in the 
field.  Population in the 15” rows was set by seeding at 56,000 seeds per acre and then thinning to the desired stand 
after emergence.   The “cross rows” treatment was one where the rows were planted at right angles to each other.   
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Observation on Corn Maturity and 
Yield in the 2012 Season 
Peter Sexton* and Lon Hall 
INTRODUCTION 
As part of a project looking at winter rye 
productivity when grown after corn, four corn 
hybrids of differing maturities were planted in a 
trial at the Southeast Farm so that we could 
compare different planting dates for the 
following rye biomass/forage crop.   The goal of 
this effort is to gather data on relative loss in 
corn yield versus the potential gain in rye 
biomass production from planting an earlier 
maturing corn line.  Beresford accrues on 
average about 2715 growing-degree from May 
through Sept.  This is approximately equivalent 
to a 112 day relative maturity rating.   
METHODS 
The corn hybrids were planted on April 17 at a 
seed rate of 30,000 seeds per acre in strips 30 
feet wide (12 rows) by 180 feet in length in a 
randomized complete block design with four 
replications.  The lines were 75, 85, 96, and 105 
days relative maturity, and at the end of each 
block was a plot of 112 days relative maturity 
which was also included in the analysis.  
Fertilizer was applied to deliver 110-78-0 lb/ac 
N-P2O5-K2O and tilled in before planting.  For 
yield determination, the middle six rows of each 
plot for the full length of the plot were harvested 
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and seed weight determined.  UAN (28% N) was 
injected June 7 to deliver an additional 50 lb per 
acre of N.  
RESULTS AND DISCUSSION 
The data here has to be interpreted with caution 
as it is only a single year’s data and this 
particular year experienced severe drought 
stress.  Nevertheless, as it may be of interest for 
future use the data is presented here.  Among the 
hybrids tested, there was a trend for yield to 
increase by about 2 bushels per acre with each 
day increase in relative maturity going from 75 
to 96 days relative maturity (Table 1).  The peak 
for this trend for the 2012 season occurred at a 
maturity rating of 105 days (Fig. 1).  The 105-
day hybrid in this study was a refuge line and so 
was treated as an outlier in the analysis.  There 
was a trend for a linear increase in seed-size 
with increased relative maturity of the hybrid 
(Fig. 2).  This trial needs to be repeated over a 
number of years to have a robust data set on 
which to make decisions.  Nevertheless, the 
observations from this season suggest a fairly 
steep yield decline with shorter duration lines at 
maturities less than 100 days. 
Each of these plots was split into thirds, with 
one being broadcast seeded to rye near dent 
stage, one-third direct seeded to rye after corn 
harvest, and the remaining third left with no rye.  
Data will be taken on rye biomass production 
from each plot, and the field will be planted to 
soybeans in the spring of 2013. 
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Table 1.  Final stand count, yield, test weight and 100-seed weight for five corn hybrids differing in 
relative maturity planted in a trial at the SDSU Southeast Research Farm in 2012. 
Hybrid 
Corn 
Relative 
Maturity Population Yield 
Test 
Wt. 
100 
Seed 
Wt. 
 
(d) (plants/ac) (bu/ac) (lb/bu) (g) 
7535HR 75 24680 53.1 53.5 19.4 
DKC 35-43 85 28310 71.7 58.0 22.4 
DKC 46-20 96 27950 94.6 57.3 27.7 
DKC 55-08 105 28310 72.7 58.8 29.0 
DKC 62-97 112 26500 91.4 57.6 34.2 
      Mean 
 
27152 76.7 57.0 26.5 
LSD (0.05) 
 
2655 14.3 1.1 1.7 
CV (%) 
 
6.3 12.1 1.2 4.1 
 
 
 
Fig. 1.  Yield of five corn hybrids plotted against their relative maturity rating.  This data is from a study 
conducted at the SDSU Southeast Research Farm in 2012.  Yields of all the lines were low due to 
drought.  The 105 day line is treated as an outlier on the trend line as it was a “refuge” line.  Each point is 
the mean of four replicates.   Vertical bars represent the standard error of the mean for each point.  The 
peak of the trend line for this particular set of hybrids occurs at 105 days.  
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Fig. 2.  Seed size (100 seed-weight) versus relative maturity of five corn hybrids grown at the Southeast 
Research Farm in Beresford, SD.  Vertical bars represent the standard error of the mean for each point.   
(Note: In some cases the symbol on the graph is larger than the error bar, in which case the error bar is masked by 
the symbol.) 
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Observations with a Winter Rye Cover / 
Forage Crop Grown after Corn and 
ahead of Soybeans 
Peter Sexton*, Lon Hall, and Al Miron 
 
INTRODUCTION 
There is interest and opportunity to produce 
winter rye as a cover crop, or forage crop, 
between corn and soybeans with the winter rye 
being sown immediately after corn harvest and 
cut or sprayed out ahead of soybean planting in 
the spring.  Introducing a small grain component 
into the corn-soybean rotation would help 
diversify the cropping system, which is 
beneficial from a long-term point of view for 
soil health and pest management.  Winter rye is 
a good candidate for this role because its winter-
hardiness allows it to tolerate late planting in the 
fall, and it puts on very rapid growth in the early 
spring.  The rye could be grown for hay or as a 
biomass energy crop, or simply used as a cover 
crop.  Depending on soil moisture and farm 
forage needs, the rye could be allowed to grow 
later into the spring, or in the event of a dry 
spring, it could be killed earlier to conserve 
moisture while still providing some extra cover 
for the soil and energy for the soil ecosystem.  In 
any case, by early June if not sooner, the field 
would be open for planting soybeans. 
Considering its place in the cropping pattern, 
planting rye after corn and ahead of soybeans 
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seems to be a better fit than trying to plant rye 
after soybeans and ahead of corn.  The reasons 
for this are that the corn provides residue to help 
protect the rye seedlings, soybeans tolerate later 
planting better than does corn (so the rye can put 
on more growth in the spring), and soybeans are 
tolerant of a preceding rye crop, whereas corn 
yields tend to suffer abit following a rye cover 
crop.  For these reasons, we are focusing on 
growing rye after corn and ahead of beans. 
Observation trials were conducted at the 
Southeast Research Farm in Beresford, and in an 
on-farm trial at Crooks.  In the trial at Crooks, 
the rye was used as a cover crop and sprayed out 
ahead of soybean planting.  In the trial at 
Beresford the rye was grown until it headed out, 
cut for hay, and then the plot area was planted to 
soybean, forage sorghum, sunflower, and a 
cowpea/millet mix in order to evaluate which of 
these might be most profitable following a rye 
biomass crop.  Control plots with no rye cover 
crop were included at both sites. 
METHODS 
At each site, winter rye was direct-seeded after 
corn harvest.  At Beresford the corn was grown 
for silage; at Crooks the corn was grown for 
grain.  Rye plots were 90 by 2500 feet at 
Crooks; they were 60 by 300 feet at Beresford.  
At both sites there were four replications 
including control plots.  At Crooks the rye was 
sprayed out with glyphosate and soybeans were 
planted the following week in early May.  At 
Beresford soybeans were planted in the control 
(no rye) plots on May 21.  The rye at Beresford 
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was allowed to grow until it headed out and was 
cut for biomass May 22.  After the rye was 
hayed off at Beresford, the area that had been in 
rye was planted (June 8) to either soybean, 
forage sorghum, sunflower, or a cowpea/millet 
blend in plots of 15 by 300 feet in size in a 
randomized complete block design with four 
replications.   Crop cuts were taken on Sept 22 
to obtain dry weight per acre for each of these 
crops.   
 
RESULTS AND DISCUSSION 
At Crooks, soybean yields were not influenced 
by the rye cover crop (Table 1).  At this site the 
rye was killed early and left in place providing 
additional residue to cover the soil.  Apparently 
whatever moisture the rye used in this case was 
balanced by the benefits of improved soil 
quality.  This is part of a longer term study and 
we hope to continue it in order to see if soil 
quality benefits accrue over time with the use of 
the rye cover crop. 
At Beresford, where the rye was kept longer and 
then hayed off, soybean yields were dramatically 
decreased following rye (Table 1).  The drought 
of 2012 was more severe in Beresford than in 
Crooks  (e.g. yield in the control plots was 36 
bu/ac at Crooks and 21 bu/ac at Beresford); also 
at Beresford the rye was allowed to grow longer, 
using more soil moisture, and in addition to this 
most of the rye residue was hayed off the field.  
In this scenario, the soybean stand was very poor 
due to dry surface soil, and there was almost no 
yield produced at the end of the season 
following the rye biomass/forage crop.    
Even so, if rainfall had been adequate during the 
season, it is seems likely that a good soybean 
crop could have been obtained following the rye 
biomass crop harvest in late May.  In a parallel 
study conducted near Winsor, SD, where 
moisture was not as limiting during the growing 
season, the rye biomass crop yielded 6200 lb per 
acre dry matter, and the soybeans following rye 
produced a crop of 42 bu/ac. 
Of the crops evaluated for production following 
a rye biomass crop, forage sorghum was the 
most productive in this study grown under 
severe drought.  Biomass production of forage 
sorghum was approximately three times greater 
than that of the other crops tested (sunflower, 
soybean, and cowpea/millet).  Of these other 
crops, cowpea did grow and produced some 
forage, but since it was only one third of the 
mixture planted with millet total biomass was 
still low for that treatment.  Among these crops 
then, it looks like sorghum or a sorghum/cowpea 
blend seeded after rye would have the best 
chance of showing good performance in a 
drought year.   
In conclusion, there appears to be potential for 
producing a rye cover crop or biomass/forage 
crop after corn and ahead of soybeans.  
However, much depends on moisture 
availability and in a drought year soybean yield 
will suffer unless the rye is killed early.  Where 
drought following the rye biomass crop is a 
concern, the results of this study suggest that 
forage sorghum or a sorghum/cowpea blend, 
appear to be lower risk crops than either 
sunflowers or soybeans.   
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Table 1.  Soybean yields following a rye cover crop at Crooks and a rye biomass crop at Beresford in 
2012.  Yields were very low, even in the control plots, due to severe drought. 
Site Rye Purpose Rye Wt. 
Soybean 
Yield 
  
(lb/ac) (bu/ac) 
Crooks cover crop 4460 35.6 
Crooks no-rye control ---- 35.9 
    
 
Mean 
 
35.7 
 
P value 
 
NS 
 
CV (%) 
 
9.3 
 
   Beresford Biomass/Forage 2770 4.9* 
Beresford no-rye control ---- 20.1 
    
 
Mean 
 
12.5 
 
P value 
 
p<0.05 
 
CV (%) 
 
45.2 
 
*/ Note: soybean yields following rye at Beresford were estimated from whole plant biomass data. 
 
 
Table 2.  Biomass production from several crops of interest measured on Sept. 22, 2012, grown at the 
SDSU Southeast Research Farm in Beresford, SD.  These crops were seeded after a rye biomass crop 
which was hayed off the field at the end of May.  Stands were very poor for the sunflower, soybean, and 
millet due to dry surface soil.   
Beresford - Second Crop 
Dry Wt. 
per Acre 
  
(lb/ac) 
Forage Sorghum 6020 
Cowpea/Millet 1360 
Soybean 
 
590 
Sunflower 
 
160 
   Mean 
 
2032 
LSD (0.05) 
 
1463 
CV (%) 
 
45.0 
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Soybean Response to Phosphorus 
Fertilizer in Southeast South Dakota 
Peter Sexton* and Ron Gelderman 
INTRODUCTION 
Phosphorus application to soybean was 
evaluated at three sites, Wagner, Lesterville, and 
Beresford, in order to help check current 
calibrations for P fertilization of soybeans. 
METHODS 
Soybean yield response to applied P was 
evaluated in trials at Beresford and at on-farm 
plots in Wagner and Lesterville.  At each site, P 
was applied by hand as MAP at rates of 30, 60, 
90, and 120 lb P2O5 per acre in plots 30 by 30 
feet in size before planting and tilled in (the 
Wagner site was in a no-till field so the fertilizer 
was simply broadcast on the surface there).  A 
treatment combining 60 lb P2O5 per acre applied 
preplant with an additional 20 lb P2O5 applied 
foliar at the R3 stage was included in the trial, 
along with a nonfertilized control plot.   Initial 
Olsen P was 3 ppm in the trial field at the 
Southeast Research Farm.  Soil tests at planting 
showed Olsen P levels of 31 and 25 ppm at the 
Wagner and Lesterville sites, respectively.  Plots 
were combined with a Hege small plot combine 
at maturity and yield samples were weighed and 
moisture determined for calculating seed yield 
per acre at all three sites. 
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RESULTS 
Observed yields were very low due to drought 
stress.  There was no yield response to applied P 
observed at Beresford (Fig. 1), nor at either of 
the on-farm sites tested.  We plan to repeat this 
trial over the next few seasons to evaluate the 
potential of P fertilization for soybeans with 
higher yield potential. 
 
 
 
 
 
 
 
 
 
Fig 1.  Soybean yield response to applied P at the 
SDSU Southeast Research Farm in Beresford.  
Except for the foliar treatment, P was applied as 
MAP before planting.  The foliar treatment 
received 60 lb P2O5 at planting and an additional 
30 lb / acre P2O5 at the R3 stage.  Vertical bars 
represent the standard error of the mean for each 
point. 
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Effect of Cover Crops on Corn N 
Requirements in a Drought Year 
Peter Sexton*, Robert Berg, and Dwayne Beck 
 
INTRODUCTION 
Interest and use of cover crops in South Dakota 
is rapidly expanding.  Small grains are typically 
harvested sometime in July, which leaves a 
significant window of opportunity for farmers to 
include a cover crop for the improvement of soil 
quality and/or for forage production.    Cover 
crops capture energy in sunlight that would 
otherwise be lost to the cropping system, and 
they capture soil nutrients and concentrate them 
near the soil surface.  The energy and nutrients 
held by the cover crop can then either be used as 
forage for livestock, or else returned to the soil 
where they will feed soil biota and contribute to 
improved soil quality over time.  Depending on 
the species and the amount of growth obtained, 
cover crops can have a number of positive 
effects on soil quality, including increased 
microbial activity, reduced erosion, decreased 
compaction, potential N fixation, potential to 
promote mycorrhizal associations, and in humid 
environments decreased leaching of N out of the 
soil profile.   
One question that is raised with use of cover 
crops is their effect on the N requirements of the 
following crop.  Our objective in this study was 
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to evaluate several cover crop species of interest 
for growth and influence on next season’s corn 
crop.   
METHODS 
Seven different cover crop treatments were 
direct seeded into winter wheat stubble on 7 
August, 2011 in a randomized complete block 
design with three replications (Table 1).  A 
control treatment (no cover crop) was included 
in the trial.  Plots were 20 feet wide by 130 feet 
in length.  Glyphosate was applied to the field at 
a rate of 24 oz/ac two days before seeding.  
Biomass samples (two crop cuts of 3 square feet 
each) were taken on Oct 7, Nov. 4, and Nov. 28.  
Soil samples were taken from each plot on Nov. 
28.   
Corn (Channel 197-67 VTBP) was planted in 
these plots on April 30 at a seed rate of 28,000 
seeds per acre; 5 gpa of 10-34-0 was applied in-
furrow at planting.  On May 14 and 15, N 
treatments of 56, 112, 168, and 224 lb per acre 
of N were applied as ammonioum nitrate, 
broadcast by hand, within each of the cover crop 
strips in subplots that were 15 by 22’ in size.   
Subplots were end-trimmed at maturity to a 
length of 17 feet and the inner four rows of each 
subplot were harvested for grain.  Data were 
analyzed as a split-plot design (cover crop being 
main plot and N rate as subplot) in the SAS 
GLM procedure considering all variables as 
fixed effects.  Effects of both cover crop and N 
rate were statistically significant (P < 0.05).  
There was no statistically significant interaction 
between the two effects; the variability in the 
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data due to the drought may have masked some 
of the interaction between N rate and cover crop 
treatment.    
RESULTS AND DISCUSSION 
Data on biomass production for each treatment 
are shown in Table 2.    The millet was killed by 
a frost on Sept. 15th and so did not have much 
opportunity to put on biomass.   Soil test data 
from each of the treatment areas is shown in 
Table 3. 
Due to drought experienced in the 2012 season, 
corn yields were extremely low across the farm.   
The corn did respond to applied N response up 
to 56 lb/ac, but not beyond that (Fig. 1).  The 
severe drought limited yield, and hence 
decreased the crop’s need for N.   
Corn yields did show a significant effect from 
cover crop use (Table 4) with the 
radish/lentil/oat/millet blend, and the “low-
residue” blend, showing the highest yields.  The 
control (no cover crop) and sole oat cover crop 
showed the lowest yields.   Corn following the 
sole millet cover crop did surprising well 
relative to the other treatments given that the 
millet did not produced much biomass (Table 2).  
It is not clear if this is an anomaly in the data 
due to variation and low yields from the drought, 
or if there is some other factor at work.   The oat 
cover crop produced the most biomass of the 
cover crop treatments tested, but did not show 
the same benefits for the following corn crop as 
did the “low residue”, and radish/lentil/oat/millet 
blends.  One component of this response may be 
that the corn may have received more of a 
positive rotation effect following a mix of 
species rather than one cool season grass (oats) 
after another (winter wheat).  Blends that were 
50 % or more broadleaves showed better yields 
than did the other treatments tested in this study 
(albeit all yields were poor due to drought).  
This data is from a single season and therefore 
should be interpreted with caution.  
Nevertheless, even though this data was variable 
due to drought, there are several points of 
interest from it that are worthy of consideration.  
The first is obvious – corn N requirements are 
lessened by drought.  Second, corn following a 
blend of cover crop species including a large 
proportion of broadleaves tended to show better 
performance than did corn following single-
species cover crop treatments.  Third, and most 
important, even in the extreme drought of 2012, 
none of the fall-grown cover crops in this study 
resulted in decreased corn yield during the 
drought.  The control plots (which one might 
think would conserve moisture by not having a 
fall cover crop on them), showed lower yields 
than did the cover crop plots.  The better yields 
in this study (corn grown after winter wheat) 
were obtained from cover crop blends that 
contained a large proportion of cool-season 
broadleaves.
.   
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Table 1.  List of cover crops planted on August 7, 2011 at the Southeast Research Farm for evaluation of 
effects on N requirements for the following corn crop. 
 
Cover Crop Treatment 
Seedrate 
(lb/ac) 
1. Oat 70 
2. Lentil 30 
3. Radish   8 
4. Millet 25 
5. Radish/lentil/oat/millet  blend a/ 33 
6. "high residue" blend b/ 44 
7. "low residue" blend c/ 29 
8. control   0 
a/ treatment #5 (four-way blend): oat 17.5 lb/ac; millet 6.3 lb;  lentil 7.5 lb; radish 2 lb. 
b/ treatment #6 (high-residue blend): sudangrass 2.5 lb/ac; millet 5.0 lb; oat 14.0 lb; barley 2.5 lb; flax 
2 lb; peas 10.5 lb; chickling vetch 7.5 lb; sunflower 0.4 lb.   
c/ treatment #7 (low-residue blend): lentil 7.5 lb/ac; pea 3.5 lb; chickling vetch 15 lb; radish 1.2 
lb; rapeseed 0.8 lb; flax 1.0 lb; sunflower 0.4 lb. 
 
 
Table 2.  Biomass for 8 cover crops treatments and a non-seeded control in a trial conducted at Beresford, 
SD in the fall of 2011.  Cover crops were seeded on 7 August, 2011. 
 
7-Oct 4-Nov 28-Nov 28-Nov 
Treatment 
cover 
crop wt. 
cover 
crop wt. 
cover 
crop wt. 
straw 
wt. 
 
(lb/ac) (lb/ac) (lb/ac) (lb/ac) 
control (weeds/vols) 189 293 676 892 
high residue blend 1455 1914 1975 338 
lentil 749 1789 1390 1059 
low residue blend 461 1078 1047 792 
millet 847 575 491 959 
oat 2175 3494 3458 365 
radish 1161 1277 1239 691 
radish/lentil/oat/millet 1199 2130 2264 670 
     mean 1030 1570 1570 721 
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Table 3.   Nitrate-N for a depth of 0 to 24”, and Olsen-P, K, pH, EC, and zinc (0 to 6” depth) from 
samples from the cover crop trial taken on Nov. 28, 2011 at the SDSU Southeast Research Farm, 
Beresford, SD.   Data are means of three replications. 
       
Treatment 
Nitrate-N 
0-24" Olsen P K       pH salts zinc 
 
lb/ac ppm ppm 
 
mmho/cm ppm 
control 10 6.3 213 7.3 0.40 1.1 
high residue blend 8 3.3 234 7.6 0.43 1.0 
lentil 12 4.0 216 7.1 0.37 1.1 
low residue blend 11 4.3 232 7.1 0.37 0.9 
millet 14 3.3 197 7.2 0.37 0.6 
oat 13 7.3 228 7.1 0.37 1.2 
radish 13 6.3 263 7.0 0.40 1.2 
radish/lentil/oat/millet 16 4.3 217 7.1 0.37 1.0 
 
 
 
Table 4.  Corn yield in the 2012 season following 8 different cover crop treatments from the previous 
season in a study conducted at the SDSU Southeast Research Farm, Beresford, SD. 
 
Cover Crop Treatment Yield 
Test 
Wt. 
 
(bu/ac) (lb/bu) 
Millet-Oat-Lentil-Radish Blend 31.1 63.3 
Low Residue Blend 31.1 63.0 
Millet 29.8 63.3 
Lentil 28.0 63.3 
High Residue Blend 25.0 62.9 
Radish 24.9 62.9 
Oat 21.4 63.1 
Control (no cover crop) 20.0 62.7 
   Mean 26.7 63.0 
LSD (0.10) 6.4 NS 
CV (%) 48.2 1.0 
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Fig. 1.  Average corn response to N applied as ammonium nitrate following 8 different cover crop 
treatments.  Data shown are averages across all 8 of the cover crop treatments for each N level.  There 
was no statistically significant interaction between N level and cover crop use on corn yield in this study.   
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Long-Term Rotation Study: 
Observations on Corn and Soybean 
Yields in a Drought Year 
Peter Sexton*, Robert Berg, Brad Rops, Ruth 
Stevens, Doug Johnson, Garold Williamson,  
and Colton Buus 
 
INTRODUCTION 
In 1991 Dale Sorensen initiated a long-term 
rotation study at the Southeast Farm including 
comparison of no-till and conventional till under 
two year (corn-soybean), three year (corn-
soybean-small grain) and four year rotations 
(currently corn-oat-winter wheat-soybean – this 
rotation has not been constant over the years).  
The advantages of no-till are many: residue on 
the surface protects the soil from erosion; it 
helps to maintain soil organic matter which is 
important for good tilth; conserves moisture and 
limits run-off; requires fewer trips across the 
field.  The disadvantages are the loss of tillage 
as a tool for weed control and slower warming 
of the soil in the spring.  This last season the 
corn and soybean crops experienced a very 
severe drought which we hope we won’t 
experience again.  This report provides a brief 
overview of how the corn and soybean crops 
yielded under tilled, and no-till, management 
this past season in the Southeast Farm’s long-
term rotation study. 
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METHODS 
As mentioned earlier, this set of plots was first 
established in 1991.  The corn-soybean and 
corn-soybean-small grain rotation have been 
consistently followed.  The four year rotation 
initially included alfalfa, then after some years 
was changed to include peas, and lastly was 
changed again to include two soybean crops 
(corn-soybean-winter wheat-soybean), which 
was the case this last season (2012).  Therefore 
when the data presented here refers to a four-
year rotation, it doesn’t mean that a fixed set of 
crops has been grown in a four-year sequence; it 
means that corn has been grown once every four 
years and the other crops in the rotation have 
varied over the years based on the researcher’s 
interest and judgment at the time.  At this point 
(spring 2013), the four-year rotation will be set 
to a corn-oat-winter wheat-soybean sequence.   
This trial is laid out in a randomized complete 
block design with four replications.  Plot size is 
60 by 300 feet.  Corn (DKC 59-35) was planted 
on May 9, 2012 in 30” rows at a population of 
30,000 seeds per acre.  Soybeans (Channel 
200R2) were planted on May 9, 2012 in 30” 
rows at a population of 160,000 seeds per acre.  
Fertilizer for corn was 10 gpa 10-34-0 applied at 
planting and urea ammonium nitrate injected at 
165 lbs N/ac.   
Yield was measured from the center 30’ of corn 
plots and from the center 20’ of soybean and 
small grain plots, the whole length of the plot; 
this was combined and the weight determined 
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with a weigh wagon.  A sample was kept for 
determination of moisture and test weight.  
Stand counts were taken after harvest in each 
plot – 6 feet of row in two places at the north 
and south ends of each plot.   
Data was analyzed for main effects of rotation 
and tillage on yield using Proc GLM in SAS 
statistical software.  One yield data point was 
dropped because it was more than two standard 
deviations from its treatment mean, as well as 
from the grand mean of the trial.  Because of 
significant rotation by tillage interaction effects 
on yield, tillage effects were analyzed separately 
within each of the three rotations.  For ease of 
presentation, the data was also analyzed as a 
simple randomized complete block design with 
each combination treated as an individual 
treatment and an LSD value obtained for 
comparing individual means that may be of 
interest to the reader. 
RESULTS AND DISCUSSION 
Yields were low due to severe drought.  There 
were significant interaction effects between 
rotation and tillage regimes for both corn and 
soybeans.  For both crops, the no-till plots 
seemed to respond more to longer rotation, 
particularly the four year rotation, than did the 
conventional tillage plots (Tables 1 and 2; Fig. 1 
and 2).  Analysis of the data within each tillage 
group showed under no-till management crop 
rotation had a statistically significant effect on 
yield in soybeans (P < 0.01) and in corn (P < 
0.10); however, in tilled plots, there was no 
significant effect of rotation on yield (P > 0.20) 
for both corn and soybeans.  
In soybean, the advantage of no-till was strong 
enough that even with rotation interaction 
effects, no-till showed a significant yield 
advantage over tilled plots across rotations in the 
2012 season (Table 2).  
 
Conventional (left) vs no-till (right) soybeans from this      
trial.  Each of the plots is in a four year rotation 
In corn, the tilled plots tended to show better 
yield in the corn-soybean rotation, whereas in 
the longer rotations no-till plots tended to yield 
more.  This interaction effect masked any 
overall tillage effect in corn.  In the corn-
soybean and four-year rotations, there was no 
statistically significant difference in corn yield 
between the two tillage treatments.  In the corn-
soy-wheat rotation, no-till corn significantly out-
yielded tilled corn (Fig. 1). 
In terms of stand establishment, corn stands 
were significantly better under tillage than under 
no-till in this study.  Under tillage the stands 
averaged 28,350 plants/acre, whereas under no-
till the stands averaged 26,620 plants per acre at 
the end of the season.  In soybeans the opposite 
was the case.  The no-till plots averaged 134,900 
soybean plants per acre at the end of the season, 
while the tilled plots averaged 124,200 plants.  
The differences in stand were not of great 
magnitude, and given the extreme drought, they 
probably did not contribute to yield differences 
in this study. 
In summary, comparing tilled and no-till yield 
data from this trial, for corn the difference 
between the two depended on the rotation used.  
Under a longer rotation, the no-till plots tended 
to perform better than did the tilled plots.  Under 
Conventional No-till 
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a short rotation (corn-soybean), there was no 
significant yield difference observed between 
the two tillage systems, and the tilled plots 
showed a trend to perform better than did the no-
till plots.  For soybeans in 2012, the no-till 
treatment performed better than tilled across 
each of the three rotations tested.  This is a 
single year’s data of crops grown under severe 
drought.  It will be interesting to see how these 
comparisons track over time. 
 
Table1.  Corn population, grain yield, moisture at harvest, and test weight under conventional tillage (CT) 
and no-till (NT) production under three different rotation treatments at the SDSU Southeast Research 
Farm in 2012.  There were significant interaction effects between tillage regime and rotation.   
Tillage 
Regime Rotation Population Yield Moisture 
Test 
Wt. 
  
(plants/ac) (bu/ac) (%) (lb/bu) 
CT corn-soy 28190 33.7 12.5 57.9 
CT corn-soy-wheat 28310 13.2 13.5 58.6 
CT 4-year 28560 25.0 12.6 58.6 
NT corn-soy 27710 20.5 12.4 58.5 
NT corn-soy-wheat 26980 38.6 13.6 57.6 
NT 4-year 25170 39.7 14.1 58.5 
      Mean 
 
27490 28.2 13.1 58.3 
LSD (0.05) 1791 18.5 1.2 NS 
CV (%) 
 
4.3 43.5 6.1 1.0 
 
  
SERF AR 1208 
 
29 
 
Table 2.  Soybean population, grain yield, moisture at harvest, and test weight under conventional tillage 
(CT) and no-till (NT) production under three different rotation treatments at the SDSU Southeast 
Research Farm in 2012.   
Tillage 
Regime Rotation Population Yield Moisture 
Test 
Wt. 
  
(plants/ac) (bu/ac) (%) (lb/bu) 
CT corn-soy 125800 9.9 7.1 56.0 
CT corn-soy-wheat 116200 8.4 7.0 56.1 
CT 4-year 130700 9.0 7.0 55.8 
NT corn-soy 136700 13.4 7.2 56.2 
NT corn-soy-wheat 131900 11.5 7.2 56.1 
NT 4-year 136100 18.2 7.5 56.1 
      Mean 
 
129600 11.7 7.2 56.0 
LSD (0.05) NS 4.0 0.4 NS 
CV (%) 
 
9.2 22.2 3.5 1.0 
      Tillage Main Effect 
    CT all 124200 9.1 7.0 56.0 
NT all 134900 14.4 7.3 56.1 
      P-value for Tillage p<0.05 p<0.01 p<0.05 NS 
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Fig. 1.  Corn yields comparing tilled and no-till treatments under three different rotations at the SDSU Southeast 
Research Farm in 2012.  Yields were low and highly variable due to severe drought.  The no-till treatment yielded 
signficantly better than conventional tillage treatment in the corn-soybean-wheat rotation in 2012.  In the corn-
soybean, and four-year rotations, the effect of tillage was not statistically signficant.  Vertical bars represent the 
standard error of the mean for each bar.   
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2.  Soybean yields comparing tilled and no-till treatments under three different rotations at the SDSU Southeast 
Research Farm in 2012.  Yields were low due to severe drought.  When data are pooled across rotations, no-till 
soybeans in this study yielded significantly more than did tilled beans (14.4 vs 9.1 bu/ac, respectively).  Vertical 
bars represent the standard error of the mean for each bar.   
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Soybean Row-Spacing Study 
Peter Sexton* and Brad Rops 
INTRODUCTION 
There is interest in re-visiting some basic 
agronomic research on stand establishment to 
see if and where soybean yield might be further 
improved.  In this vein, a trial was established to 
look at the effects of row spacing, twin-rows, 
and use of starter fertilizer in-furrow at low 
rates, on soybean yield.  
METHODS 
 
Soybeans (Channel 200R2) were sown on 22 
May in row spacings and treatments as shown in 
Table 1.  The equipment was calibrated for each 
row spacing to deliver 150,000 seeds per acre.  
Plots were either 15’ or 20’ in width depending 
on whether a row-crop planter or drill was used 
to seed the plot.  Plot length was 220’.  Twin 
row seeding was accomplished by  
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planting at half the seeding rate, and then 
coming back and planting again with the rows 
offset from each other by about 7”.  Plots were 
laid out in randomized complete block design 
with four replications.  Phosphorus was applied 
as MAP (52 lb P2O5 per acre) on April 4, and 
tilled in ahead of planting.  Weeds were 
controlled by herbicide applications made 
perpendicular to the row direction.  Seed yield 
was determined at maturity by harvesting the 
inner 10’ of each plot the length of the field 
using a Kincaid plot combine.  Plant stands were 
taken after harvest to determine effective plant 
population at the end of the season by taking two 
6’ stand counts in each plot. 
Trt # Row-Spacing Planter 
1 7.5”    John Deere 750 drill 
2 15” John Deere 750 drill 
3 22.5” John Deere 750 drill 
4 30” John Deere 750 drill 
5 30” White 5700 row crop planter 
6 30”  twin row White 5700 row crop planter 
7 30”  w/starter (2.5 gal/ac 10-34-0) White 5700 row crop planter 
8 30”  twin row w/ starter (2.5 gal/ac 10-34-0) White 5700 row crop planter 
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RESULTS AND DISCUSSION 
 
Yields were low due to drought stress (average 
of 21.3 bu/ac across the trial).  There were no 
significant differences observed between the 
treatments in this trial (Table 1).  There was no 
relationship or observable trend between yield 
and row spacing (Fig. 1).  Stands were similar 
across treatments, but were lower than intended 
apparently due to poor emergence and stand loss 
from the drought.  Treatments that received 2.5 
gal/ac of 10-34-0 (mixed 1:1 with water) did not 
fare any worse than the other plots in terms of 
stand count.  In addition to this study, another 
field at the farm was planted in alternating strips 
(30’ wide) of soybeans in 30” rows and drilled at 
7.5” spacing across the length of the field to 
make 3 replications of each.  In this observation 
also, there was no effect of row spacing on yield 
(12.2 bu/ac drilled and 11.0 bu/ac in 30” rows – 
no statistical difference observed).  It appears 
that any potential differences that might have 
existed were masked by drought stress.  This 
trial will have to be repeated in future seasons to 
see how these variables (row spacing, twin rows, 
and use of in-furrow fertilizer at low rates) 
might impact yield in better environments. 
 
Table 1.  End of season stand, yield, and test weight for soybeans grown under row spacings ranging from 
7.5 to 30”, and with twin-row configuration at 30” spacing, at the Southeast Research Farm in 2012.  Use 
of starter fertilizer (2.5 gal/ac of 10-34-0 mixed 1:1 with water (5 gal/ac total rate) applied in-furrow) was 
also evaluated.  There were no significant differences observed among the treatments tested.   
Row 
Spacing Planter 
Twin 
Rows 
Starter 
Fertilizer 
Population 
at Harvest Yield 
Test 
Weight 
(inches) 
   
(plt/acre) (bu/ac) (lb/bu) 
7.5 drill N N 76960 21.9 60.0 
15 drill N N 76470 19.7 60.5 
22.5 drill N N 67280 19.7 61.3 
30 drill N N 78770 22.5 60.8 
30 row-crop N N 68610 21.1 61.2 
30 row-crop N Y 75500 21.8 60.2 
30 row-crop Y N 79130 22.5 60.9 
30 row-crop Y Y 77320 21.8 59.5 
       Mean 
   
74958 21.3 60.5 
LSD (0.05) 
  
NS NS NS 
CV (%) 
   
15.2 11.8 2.2 
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Fig. 1.  Soybean seed yield plotted against row spacing from a study conducted at the Southeast Research 
Farm in 2012.  Yields were low due to severe drought.   There was no significant effect of row spacing 
between 7.5 and 30” on soybean yield in this study.   
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Winter Wheat Variety Trial under Organic 
Management – Evaluation for Yield and 
Ability to Compete with Weeds 
Peter Sexton1 and Jesse Hall 
INTRODUCTION 
Inclusion of winter annuals such as winter wheat 
in a corn and soybean based rotation helps to 
disrupt weed lifecycles and can contribute to 
decreased weed pressure over time.  For organic 
farmers, cultural methods of weed control are 
key because of their limited options for 
herbicide use.  With this in mind, a trial was 
initiated to evaluate winter wheat lines under 
organic management in order to identify lines 
with good yield potential and which show good 
ability to compete with weeds.  This trial was 
conducted at two locations, the SDSU Southeast 
Research Farm at Beresford, and with an on-
farm cooperator, Mr. Jerry Stiegelmeier, at 
Bowdle, SD.  Weeds were controlled in the on-
farm trial at Bowdle, but they were intentionally 
not controlled in the trial conducted at the 
experiment station site.  Most of the lines 
evaluated were from the University of Nebraska, 
which has a component of their wheat breeding 
program that is focused on developing lines for 
organic systems. 
METHODS 
Thirty one lines of winter wheat, one triticale 
line, and one rye cultivar (‘Dakold’ – included 
as a check treatment) were included in a variety  
                                                          
1 Corresponding author: peter.sexton@sdstate.edu 
trial planted at the SDSU Southeast Research 
Farm in Oct 6, 2011.  Most of the lines were 
obtained compliments of Mr. Rich Little at the 
University of Nebraska organic wheat breeding 
program.  Plots were laid out in a randomized 
complete block design with eight replications.  
Plots size was 5 by 17 feet.  Four of the eight 
replications at Beresford were underseeded with 
flax and annual ryegrass at the time of seeding, 
and then overseeded with ‘Dwarf Essex’ winter 
rapeseed in the spring in order to impose 
uniform weed pressure across the plots.  Crop 
cuts (3 square feet) were taken at milk stage 
from the four replications that had been 
underseeded with flax and annual ryegrass and 
overseeded for measurement of crop shoot 
biomass, and weed shoot biomass.  Plots were 
end-trimmed and harvested with a Hege small 
plot combine for measurement of grain yield and 
moisture at maturity. 
At Bowdle, a similar trial was run; however no 
rye was included in the trial and plot size was 5 
by 25 feet.  Plots were laid out in a randomized 
complete block design with four replications and 
planted on Sept. 14, 2011 on the farm of Mr. 
Jerry Stiegelmeier in Bowdle.  The winter wheat 
was planted on a field that had been seeded to a 
cover crop in the spring and then fallowed at the 
end of summer.  The whole field was rotary-
hoed in early May for weed control.  Weeds 
were almost entirely absent from the plots at 
Bowdle, and rainfall was better there than at 
Beresford, so this was a high-yield environment.  
Plots were end-trimmed and harvested with a 
Wintersteiger small plot combine for 
measurement of grain yield and moisture. 
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RESULTS AND DISCUSSION 
The winter of 2011-2012 was relatively mild and 
all lines overwintered well.  The weed control 
management at Jerry Stiegelmeier’s farm was 
excellent, and almost no weeds were present in 
the trial area.  At Beresford, pennycress was 
present in all the plots and represented most of 
the weed biomass in the crop cuts taken.   The 
lines at Beresford showed significant differences 
in weed and shoot biomass, with the rye check 
plot showing the least weed growth (Table 1).  
Weed biomass was negatively correlated with 
shoot biomass at Beresford (Fig. 1).  This trial 
needs to be repeated to confirm the results, but 
there seems to be a wide variation among lines 
in their ability to suppress weed growth.  This 
suggests that this would be a trait that could be 
selected for in developing lines for use in 
organic systems.   
Grain yields at the two sites differed widely, 
with an average yield of 72 bu/ac at Bowdle and 
37 bu/ac at Beresford.  The Bowdle site had 
better soil moisture after a brief summer fallow, 
and had good weed control.  The Beresford trial 
area was planted immediately following a 
soybean crop.  There was less soil moisture for 
the crop at Beresford, and it had to compete 
more with weeds.  The range in yields among 
winter wheat lines at Beresford was 30 to 45 
bu/ac, while at Bowdle the range in yields was 
53 to 82 bu/ac.  Some lines that performed 
relatively well at Beresford, did poorly at 
Bowdle (e.g. ‘Wahoo’).  There was statistically 
significant interaction between variety and 
location in these trials.  Nevertheless, there were 
four lines that performed well at both sites in 
terms of grain production:  
NE03490 
NT01451 (triticale)   
SD07165  
NE42G2T (triticale) 
 
These four lines also performed well in terms of 
minimizing weed growth – their average weed 
biomass weights were not significantly different 
from the rye check treatment in the trial at 
Beresford (Table 1).   
In summary, there was wide variation in weed 
growth observed among the wheat lines tested.  
There appears to be good potential to select 
competitiveness with weeds in variety 
development programs.  There was wide 
variation in yield observed between the two sites 
where trials were conducted; however four lines 
were identified which showed relatively good 
grain yield at both sites, and also appeared to 
perform well in terms of limiting weed growth. 
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Table 1.  Crop biomass (above-ground) measured at milk stage, weed biomass, and grain yield in a winter 
wheat variety trial conducted at the SDSU Southeast Research Farm in Beresford in the 2012 season.   
Entries are ranked according to weed biomass (least weed growth at the top). 
LINE 
Crop 
Biomass 
Weed 
Biomass 
Wheat 
Yield 
 
(lb/ac) (lb/ac) (bu/ac) 
RYE (Dakold) 2752 151 33.7 
NT01451 (triticale)         2894 185 42.4 
NE42G2T (triticale)        2811 199 40.9 
WAHOO           3483 206 43.3 
NW03681  3221 217 36.3 
SD07165         3097 221 42.9 
GOODSTREAK      2946 229 34.0 
SCOUT66         3108 231 34.8 
NE05548         3498 239 42.1 
OVERLAND        2792 240 40.9 
JERRY           2939 240 38.7 
NE07444         3319 247 36.1 
MILLENIUM       2900 257 35.1 
NW07505  3087 257 37.7 
NE03490         3139 258 44.8 
KARL 92         2573 261 29.9 
MCGILL 2979 265 39.4 
NE05425         2624 271 29.7 
NE02558         2872 273 35.9 
IDEAL 2915 274 42.6 
EXPEDITION      2178 306 33.6 
NIO8708         2645 307 34.6 
CAMELOT         2772 309 38.2 
LYMAN           3034 315 37.6 
NE06469         2265 327 34.8 
NE05496         2402 328 36.6 
NW03666  2585 330 36.3 
SD08080         3030 336 35.1 
ALLIANCE        2968 339 37.6 
SD05085-1       2602 343 36.3 
NE06607         2671 356 36.8 
NE06545         2535 412 37.1 
NE08457         2371 413 33.1 
    Mean 2849 277 37.2 
LSD (0.05) 678 137 5.0 
CV (%) 17 35 13.5 
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Table 2.  Grain yield, test weight, and 100-seed weight in winter wheat variety trials conducted at the 
SDSU Southeast Research Farm in Beresford, and on-farm near Bowdle, SD in 2012.  Lines are ranked 
according to average yield across sites. Inidividual site rankings are given on the right side of the table. 
  
Beresford 
 
  Bowdle 
 
Beresford Bowdle 
LINE Yield Test Wt 
100 Seed 
Wt. 
 
Yield 
Test 
Wt. 
100 Seed 
Wt 
- yield 
ranking 
- yield 
ranking 
 
(bu/ac) (lb/bu) (g) 
 
(bu/ac) (lb/bu) (g) 
  NE03490         44.8 62.0 3.57 
 
81.1 59.0 3.27 1 4 
NT01451 (trit.)         42.4 54.9 3.71 
 
82.2 53.2 3.48 5 1 
SD07165         42.9 62.0 3.38 
 
79.8 59.3 3.19 3 5 
NE42G2T (trit.)        40.9 54.6 4.04 
 
81.2 53.7 3.65 7 3 
NE06545         37.1 61.5 3.54 
 
81.3 59.1 3.33 15 2 
OVERLAND        40.9 61.5 3.59 
 
74.4 60.5 3.35 8 14 
NE02558         35.9 61.9 3.51 
 
79.0 59.9 3.40 22 7 
MCGILL 39.4 61.5 3.43 
 
74.5 59.0 3.07 9 12 
LYMAN           37.6 61.8 3.81 
 
75.4 59.7 3.60 13 9 
NE07444         36.1 61.5 3.25 
 
76.8 59.1 2.96 21 8 
CAMELOT         38.2 62.4 3.80 
 
74.4 59.9 3.51 11 13 
NW07505  37.7 62.3 3.44 
 
74.2 60.3 3.35 12 16 
NE05496         36.6 62.1 3.60 
 
75.4 60.2 3.43 17 10 
ALLIANCE        37.6 61.8 3.45 
 
73.7 58.8 3.20 14 18 
IDEAL 42.6 62.5 3.36 
 
67.6 57.6 3.00 4 25 
NW03666  36.3 62.4 3.82 
 
73.6 58.1 3.51 19 19 
NE05548         42.1 61.3 3.63 
 
67.5 58.9 3.39 6 26 
NW03681  36.3 62.3 3.68 
 
73.3 59.8 3.51 18 20 
NE05425         29.7 61.7 3.45 
 
79.5 60.8 3.21 32 6 
EXPEDITION      33.6 62.4 3.42 
 
74.1 59.4 3.25 29 17 
SD05085-1       36.3 62.7 3.57 
 
71.4 60.1 3.34 20 22 
NE08457         33.1 61.9 3.02 
 
74.3 60.3 2.92 30 15 
NIO8708         34.6 61.7 3.53 
 
71.5 58.2 3.35 27 21 
SD08080         35.1 61.2 3.63 
 
70.6 59.1 3.45 24 23 
NE06607         36.8 61.3 3.58 
 
68.8 59.1 3.26 16 24 
KARL 92         29.9 61.4 3.45 
 
74.8 60.3 3.53 31 11 
WAHOO           43.3 61.7 3.53 
 
60.0 56.5 2.92 2 29 
GOODSTREAK      34.0 61.7 3.22 
 
64.0 57.7 2.66 28 27 
MILLENIUM       35.1 61.4 3.54 
 
62.6 58.7 3.33 23 28 
JERRY           38.7 61.3 3.66 
 
53.3 57.8 3.11 10 32 
SCOUT66         34.8 62.8 3.70 
 
56.2 61.0 3.49 25 30 
NE06469         34.8 61.5 3.50 
 
54.0 57.2 3.20 26 31 
RYE (Dakold) 33.7 53.8 2.32 
 
---- ---- ---- 33 ---- 
   
 
   
   
Mean 37.2 61.2 3.50 
 
71.8 58.8 3.28 
  LSD (0.05) 5.0 0.5 0.28 
 
10.7 1.5 0.21 
  CV (%) 13.5 1.0 5.80 
 
10.6 2.0 4.60 
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Fig. 1.  Weed weight versus crop shoot weight (above-ground biomass) for each line in a winter wheat 
variety trial conducted at the SDSU Southeast Research Farm, in Beresford, SD.  Weed weight and crop 
shoot weight were taken at milk stage of the winter wheat crop.  The open triangle symbol is for the rye 
treatment in this study. 
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Effects of Planting Date, Maturity Group, 
Population and Seed Treatment on 
Soybean Yields near Beresford, SD in 
2012 
G. W. Reicks*, D. E. Clay, and R. K. Berg 
 
INTRODUCTION 
Soybeans, as with most crops grown in the 
region, typically yield higher when planted 
earlier.  Planting too early could put an emerged 
crop in jeopardy with a spring frost.  In recent 
years, other Midwest states have demonstrated 
that soybean yields can begin to decline in 
around May 10.  Many farmers end corn 
planting around this date and switch to 
soybeans.   These individuals could be losing 
yield potential on their soybeans.  This was the 
third growing season of an ongoing study at the 
Southeast Research Farm to investigate the 
interaction between soybean maturity groups 
and their planting dates on yields in the SE part 
of the state.  This study also has been replicated 
near Brookings and Watertown.   Seed treatment 
and planted population effects have also been 
added to the study. 
METHODS 
Second-year soybeans were planted into soil that 
had been field cultivated just before the first 
planting date.  Soybeans were planted on April 
25, May 1, May 11, May 17, and June 7.  Most 
                                                          
* Corresponding author: graig.reicks@sdstate.edu 
plots were 4 rows x 30 in. wide and planted at 
160,000 seeds ac-1.  Some plots were 8 rows x 
15 in. wide and planted at 200,000 seeds ac-1.   
Some seed came treated with insecticide, 
fungicide, and a biological mode-of-action to 
protect against nematodes.  The maturity groups 
planted in this trial were 0.2, 1.1, 1.6, 2.1, and 
3.1.  Planting date was the main plot.  The 
maturity group/seed treatment/planted 
population combination was the subplot.  Four 
replications were planted.   
 
RESULTS     
As shown in Table 1, planting date was the only 
variable that significantly affected soybean 
yields in 2012.  The two latest planting dates of 
May 17 and June 7 were both the highest 
yielding at 15 bu ac-1.  The other dates yielded 
about 11 bu ac-1.  These results are the complete 
opposite of previous growing seasons.  Yield 
reductions of an adapted variety (2.1 maturity 
group) occurred after May 17 in 2010, and after 
June 6 in 2011.   
There were no yield differences between 
maturity groups in 2012.  In previous growing 
seasons, the 1.1, 1.6, and 2.1 maturity groups 
have almost always yielded the same.  In 2 
years, we have yet to see a yield response to 
seed treatment.  This was the first growing 
season where 2 different populations were 
grown, and no yield difference was observed. 
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CONCLUSIONS 
The severe drought and extreme heat in 2012 led 
to findings that were not consistent with 
previous growing seasons.  For example, there 
were no yield differences between maturity 
groups and yields were actually higher as 
planting dates became later.  We haven’t 
recorded a yield response to seed treatment in 2 
years at the SE farm. There were no yield 
differences between planting populations.   
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Table 1.  Significance of treatments and 
interactions on soybean yields near 
Beresford in 2012. 
 Table 2.  Significance of treatments and interactions 
on soybean yields near Beresford in 2012. 
Factor Pr>F  Factor Pr>F 
Planting Date (PD) 0.0001  Planting Date 0.0021 
Maturity Group (MG) 0.1128  Seed Treatment 0.3945 
PD x MG 0.4687  Population 0.2328 
   Planting Date x Seed Treatment 0.9773 
   Planting Date x Population 0.3313 
   Seed Treatment x Population 0.7720 
   Planting Date x Seed Treatment x Population 0.5071 
Table 3.  Planting date and maturity 
group effect on soybean yields near 
Beresford, SD in 2012. 
 Table 4.  Population, seed treatment, and planting 
date effect on soybean yields near Beresford, SD in 
2012. 
 Grain Yield   Grain Yield 
 --------bu ac-1--------   ---------bu ac-1-------- 
 PD   POP  
June 7 15.4 a†  160,000 11.9 
May 17 15.0 a  200,000 11.1 
May 11 11.5 b   p=0.2328 
May 1 11.5 b    
April 25 11.3 b  ST  
 p=0.0001  Treated 11.8 
   Untreated 11.2 
MG    p=0.3945 
3.1 14.4    
1.1 13.1  ST x POP p=0.7720 
2.1 12.8  POP x PD p=0.3313 
0.2 12.8  ST x PD p=0.9773 
1.6 11.5  POP x ST x PD p=0.5071 
†Values followed by the same letter are not 
significantly different at the 0.05 probability 
level. 
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Soybean Variety Performance Trial 
Results – 2012 
 
Nathan Mueller*, Extension Agronomist 
Bob Hall, Professor Emeritus 
Kevin Kirby and Shawn Hawks, Agricultural 
Research Managers  
 
These performance trials are conducted by 
the South Dakota Crop Performance Testing 
(CPT) program at South Dakota State 
University. Soybean performance trial 
management information for the Southeast 
Experiment Station is listed in Table A. 
Soybean variety performance results for 
maturity group-1 and -2 soybean varieties 
with and w/o the glyphosate-resistant trait 
are reported in Tables 1, 2, and 3. The 
performance table footnote references for 
Tables 1, 2, and 3, including phytophthora 
root rot (PRR) resistance traits and seed 
treatments, are listed in Tables B and C. 
Results from all state trials can be found at:  
http://igrow.org/agronomy/profit-
tips/variety-trial-results/ 
                                                        
* Corresponding author:  nathan.mueller@sdstate.edu 
 
General Entry Procedures 
Seed companies pick one or more of the six 
test locations where entries can be tested, 
including the Southeast Research Station. 
Entries are placed into the Group-1 or -2 
maturity group trial based on the reported 
maturity by the participating seed company.  
Additionally, conventional non-glyphosate 
resistant soybean varieties are tested in a 
separate trial. 
 
Experimental Procedures 
Entries are seeded in three replications, with 
each variety randomly located within each 
trial. A Monosem precision row crop planter 
was used for seeding plots. Plots consisted 
of four 30-inch rows that were 20-feet long, 
with the center two rows harvested for yield. 
Plot yields were adjusted to 13% moisture 
content and expressed in bushels per acre. 
Harvest was accomplished using a Massey 
Ferguson 8XP small plot combine.   
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Table A.  General test information for 2012. 
Trial: Glyphosate & non-glyphosate resistant soybean trial results - MG-1 & -2 
Cooperator: Southeast Research Farm – Beresford, Peter Sexton and staff 
Soil Type: Egan-Clarno-Trent silty clay loam, 0-2% slope 
Tillage: Conventional 
Fertility Yield-Goal: 70 bushels 
Previous Crop: Corn 
Row Space: 30 inches 
Seeding Population 165,000/acre 
Soil Inoculant: Nitragin-Soybean Soil Implant down the seed tube by label instructions 
Weed Control: Glyphosate-resistant trials: Pre 2 qt/ac Roundup + 1 qt/ac Dual + 10 oz/ac 
Border; Post 1 qt. Roundup 
Non-glyphosate-resistant trials: Post 4 oz/ac Raptor + 4 oz/ac Cadet 
Insect Control: 1.5 pt/ac Lorsban for spider mites 
Disease Control: None 
Date Seeded: May 16, 2012 
 
Measures of Performance 
Phytophthora root rot (PRR) gene resistance 
is reported for each variety as supplemental 
information, even though it is not a direct 
measure of performance. Variety gene 
resistance to PRR is supplied by the seed 
company (proprietary entries) or by the 
USDA (Uniform Soybean Tests, Northern 
States, public entries). Cross reference the 
reported PRR gene listed in the performance 
table with the gene listed in Table B to 
determine the specific PRR strain resistance 
for a given test entry. Currently, races -1, -3, 
and -4 are the most common races in South 
Dakota. Phytophthora root rot is an 
important soybean disease in South Dakota 
and is often controlled, or managed with the 
use of resistant varieties. Resistance to 
Phytophthora root rot is fungus-race 
specific. Thus, resistance to one PRR race 
does not always impart resistance to other 
races. Knowledge of the prevalent PRR 
races in your area is important. If you 
suspect you have a PRR problem, using 
varieties with a wide range of rot resistance 
is strongly suggested.   
The days to maturity (DTM) is recorded to 
evaluate maturity group ratings, since there 
are no standard regional check varieties for 
maturity across companies. The DTM is 
determined from the average number of days 
from seeding to maturity (95% of pods are 
brown) for two replicates.  
Two-year (2-yr) yield averages are included 
where varieties have been tested for the 
most recent two-year period. 2012 yield 
values are an average of three replications 
and are expressed as bushels per acre, 
adjusted to 13% moisture on a dry-matter 
basis and bushel weight of 60 pounds. Seed 
moisture content was determined by the 
combine moisture meter and periodically 
verified by a Dickey-John GAC II meter. 
Statistical tests were conducted to determine 
whether differences obtained were caused 
by variations in environment or were true 
variety differences. Shatter ratings (Rtg.) 
were based on a scale of 1 to 5, with lower 
values reflecting less shattering.  
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Use of Statistics and the Top Performance 
Group (TPG) 
Check for the “least significant difference” 
(LSD) value at the bottom of each column of 
data averages in the Performance Tables 1, 
2, and 3. The LSD value indicates how 
much a variable such as yield must differ 
between two varieties before there is a 
significant yield difference. LSD values are 
given at the bottom of every column where 
there is significant difference among the 
averages within the column. If differences 
among the averages within a column are not 
significant, the LSD value is reported as 
“nonsignificant” (NS). The top performance 
group (TPG) for the performance factors 
yield (bu/a) and lodging rating are indicated 
in the performance tables by the shaded data 
values. Evaluate the performance of each 
variety (row) by moving across the table and 
observing if any of the reported performance 
values are shaded. The more shaded 
performance values in each row, the better 
the variety did as a top-performing variety 
for a given test trial. 
 
Glyphosate-Resistant Soybean Variety Trial 
Results Summary 
Maturity Group-1 (Table 1): The two-year 
and 2012 yield averages were 38 and 20 
bushels per acre, respectively; the shatter 
rating average was 2. Varieties had to 
average 36 and 23 bushels or higher to be in 
the top yield group for two-year and for 
2012, respectively. Variety yield differences 
among the two-year averages were not 
significant (NS), while the 2012 variety 
yield differences had to differ by 4 bushels 
to be significantly different. Variety shatter 
rating values had to equal 1 to be in the top 
performance group for shattering resistance. 
Maturity Group-2 (Table 2): The two-year 
and 2012 yield averages were 33 and 15 
bushels per acre, respectively, the shatter 
rating averages was 2. In the 2012 yield 
column, the coefficient of variation (CV) 
value of 28% indicates there was a high 
level of experimental error associated with 
this yield trial. Generally, CV values 
exceeding 15% indicates the test trials are 
invalid because of the high level of 
experimental error associated with it. 
Therefore, no least significant difference 
(LSD) values or minimum top performance-
group values for yield in 2012 is given. 
These results show that the MG-1 varieties 
at Beresford were not as affected by the 
drought in 2012 as were the later maturing 
MG-2 varieties. Lodging was not a problem 
in 2012 and therefore not reported. 
However, shattering was recorded and 
expressed as resistance to shattering. The 
shattering level at Beresford undoubtedly 
contributed to the poor yield in a drought 
year.  
 
Non-Glyphosate Resistant Soybean 
Variety Trial Results Summary 
Maturity Group-1 (Table 3): The two-year 
and 2012 yield averages were 31 and 19 
bushels per acre, respectively, and the 
shattering rating average was 2. Varieties 
had to average 30 and 17 bushels, or higher 
to be in the top yield group for two years 
and for 2012, respectively. Variety yield 
differences among the two-year averages 
were not significant (NS), while the 2012 
variety yield differences had to differ by 4 
bushels to be significantly different. Variety 
shatter rating values had to equal 1 to be in 
the top performance group for resisting 
shattering, and shattering values had to 
differ by 1 to be significantly different. 
Maturity Group-2 (Table 3): There was 
only one released variety tested in 2011 and 
2012. 
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Table 1. Glyphosate-resistant soybean variety performance results - MG-1, Beresford. 
  
DTM      
[4] 
Yield Averages* bu/a 2012 
  
2-Yr 2012 
Shatter 
Brand/ Variety__Seed Trt.[1] __PRR gene [2] __Mat. rtg. [3] Rtg. (1-5) 
  [5] 
PRAIRIE  BR./ PB-1591R2 __NR __NR __ 1.5 108 40 27 2 
PRAIRIE  BR./ PB-1823R2 __NR __NR __ 1.8 110 39 24 1 
PRAIRIE  BR./ PB-2042R2 __NR __NR __ 1.9 110 38 20 2 
PRAIRIE  BR./ PB-1722R2 __NR __NR __ 1.7 105 36 17 1 
HEFTY/ H13Y11 __NR __1c __ 1.3 106 . 24 1 
PRAIRIE  BR./ EXP 12228P __NR __NR __ 1.9 109 . 24 1 
PRAIRIE  BR./ EXP 12201 __NR __NR __ 1.9 106 . 23 1 
PRAIRIE  BR./ EXP 12161 __NR __NR __ 1.6 107 . 22 1 
PRAIRIE  BR./ EXP 12245P __NR __NR __ 1.9 112 . 22 1 
HEFTY/ H18Y11 __NR __1c __ 1.8 110 . 21 1 
HEFTY/ H16Y11 __NR __1c __ 1.6 107 . 20 2 
PRAIRIE  BR./ PB-1743R2 __NR __NR __ 1.7 106 . 20 1 
HEFTY/ H15Y12 __NR __3  __ 1.5 106 . 19 1 
HEFTY/ H16Y12 __NR __1k __ 1.6 105 . 19 1 
SODAK GENET./SD2181NR2Y/ __Cruiser Maxx __1c __ 1.8 107 . 19 1 
HEFTY/ H17Y12 __NR __1k __ 1.7 108 . 18 1 
PRAIRIE  BR./ PB-1566R2 __NR __NR __ 1.5 103 . 18 3 
SODAK GENET./SD2149R2Y/ __Cruiser Maxx __NR __ 1.4 102 . 18 3 
HEFTY/ H18Y12 __NR __0  __ 1.8 105 . 17 1 
HEFTY/ EXP-H14R3 __NR __1c __ 1.4 102 . 17 2 
SODAK GENET./SD2172R2Y/ __Cruiser Maxx __1c __ 1.7 101 . 15 3 
SODAK GENET./SD2101R2Y/ __Cruiser Maxx __1k __ 1.0 103 . 11 3 
Test avg. : 106 38 20 2 
High avg. : 112 40 27 3 
Low avg. : 101 36 11 1 
[6] Test LSD (.05):   NS** 4 <1 
[7] Min.TPG-avg. :   36 23 . 
[8] Max.TPG-avg. :   . . 1 
[9] Test Coef. Var.:   6 12 21 
No. Entries: 22 4 22 22 
NOTE: Table reference numbers [1-9] are explained in Table C. 
* Shaded values within a yield or shatter rating column are included in the top-performance group (TPG). 
Therefore, look for varieties that have shaded values within each yield or shatter rating column. 
** Indicates differences between values within a yield or shatter rating column are non-significant (NS). 
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Table 2. Glyphosate-resistant soybean variety performance results - MG-2, Beresford 
  
DTM           
[4] 
Yield Averages* bu/a 2012 
  
2-Yr 2012 
Shatter 
Brand/ Variety __Seed Trt.[1] __PRR gene [2] __Mat. rtg. [3] Rtg. (1-5) 
  [5] 
PIONEER/ 93M11 __PPST Pkg. __1k __ 2.9 119 36 22 1 
PRAIRIE  BR./ PB-2391R2 __NR __NR __ 2.3 110 36 18 1 
WENSMAN/ W 3284NR2 __Acceleron __1c __ 2.8 119 35 22 1 
PRAIRIE  BR./ PB-2544R2 __NR __NR __ 2.5 108 35 19 1 
PIONEER/ 92Y51 __PPST Pkg. __1k __ 2.5 112 35 15 1 
G-2  GENETICS/ 7250 __Trilex+Allegiance+Gaucho __1k __ 2.5 116 34 16 2 
ASGROW/ AG2931 __Acceleron+Poncho/Votivo __1c __ 2.9 118 34 15 1 
ASGROW/ AG2031 __Acceleron+Poncho/Votivo __1c __ 2.0 106 34 14 3 
G-2  GENETICS/ 7203 __Trilex+Allegiance+Gaucho __0  __ 2.0 109 33 15 3 
PRAIRIE  BR./ PB-2242R2 __NR __NR __ 2.2 108 33 14 1 
MUSTANG/ 23530 __Acceleron __1c __ 2.3 111 33 13 1 
ASGROW/ AG2232 __Acceleron+Poncho/Votivo __1c __ 2.2 109 33 12 2 
WENSMAN/ W 3200NR2 __Acceleron __1c+1k __ 2.0 107 33 12 4 
G-2  GENETICS/ 7290 __Trilex+Allegiance+Gaucho __1k __ 2.9 117 32 19 1 
PIONEER/ 92Y70 __PPST Pkg. __NR __ 2.7 119 32 15 1 
WENSMAN/ W 3256NR2 __Acceleron __3  __ 2.5 110 32 15 1 
PRAIRIE  BR./ PB-2419RR2 __NR __NR __ 2.4 113 32 13 2 
ASGROW/ AG2431 __Acceleron+Poncho/Votivo __1c __ 2.4 111 32 12 1 
CHANNEL/ 2105R2 __Acceleron __1c __ 2.1 107 32 7 3 
STINE/ 24RB00 __Cruiser Maxx __1c __ 2.4 109 31 13 1 
DAIRYLAND/ DSR-2105/R2Y __Cruiser Maxx __1k __ 2.1 108 31 12 2 
RENK/ RS241R2 __NR __1c __ 2.4 111 31 9 1 
WENSMAN/ W 3230R2 __Acceleron __1c __ 2.3 110 30 10 1 
CHANNEL/ 2402R2 __Acceleron __1c __ 2.4 110 30 9 1 
ASGROW/ AG2933 __Acceleron+Poncho/Votivo __c3 __ 2.9 118 . 22 2 
PIONEER/ 92Y83 __PPST Pkg. __1k __ 2.8 121 . 22 1 
G-2  GENETICS/ 7273 __Trilex+Allegiance+Gaucho __1k __ 2.7 117 . 21 1 
ASGROW/ AG2433 __Acceleron+Poncho/Votivo __1c __ 2.4 112 . 20 1 
PIONEER/ 92Y62 __PPST Pkg. __1k __ 2.6 118 . 20 1 
G-2  GENETICS/ 7243 __Trilex+Allegiance+Gaucho __1k __ 2.4 111 . 20 1 
DAIRYLAND/ DSR-2677/R2Y __Cruiser Maxx __1k __ 2.7 117 . 19 1 
G-2  GENETICS/ 1272 __Trilex+Allegiance+Gaucho __1k __ 2.7 115 . 19 2 
ASGROW/ AG2733 __Acceleron+Poncho/Votivo __1k __ 2.7 118 . 18 1 
MUSTANG/ 26623 __Acceleron __1c __ 2.6 110 . 18 2 
G-2  GENETICS/ 7270 __Trilex+Allegiance+Gaucho __1k __ 2.7 114 . 18 1 
HEFTY/ H22Y12 __NR __1c __ 2.2 109 . 17 1 
HEFTY/ EXP-H26R3 __NR __1c __ 2.6 111 . 17 1 
G-2  GENETICS/ 7230 __Trilex+Allegiance+Gaucho __1c __ 2.3 115 . 17 1 
G-2  GENETICS/ 7213 __Trilex+Allegiance+Gaucho __1c __ 2.1 107 . 17 1 
G-2  GENETICS/ 7286 __Trilex+Allegiance+Gaucho __1c __ 2.8 118 . 17 1 
PRAIRIE  BR./ PB-2351R2 __NR __NR __ 2.3 112 . 17 1 
SODAK GENET./SD2201NR2Y __Cruiser Maxx __1c __ 2.0 106 . 17 2 
HEFTY/ H23Y10 __NR __1c __ 2.3 112 . 16 2 
STINE/ 25RD00 __Cruiser Maxx __0  __ 2.5 110 . 16 2 
PRAIRIE  BR./ PB-2366R2 __NR __NR __ 2.3 108 . 16 2 
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Table 2. Glyphosate-resistant soybean variety performance results - MG-2, Beresford (continued) 
  
DTM             
[4] 
Yield Averages* bu/a 2012 
  
2-Yr 2012 
Shatter 
Brand/ Variety__Seed Trt.[1] __PRR gene [2] __Mat. rtg. [3] Rtg. (1-5) 
  [5] 
HEFTY/ EXP-H27R3 __NR __1c __ 2.7 119 . 15 1 
DAIRYLAND/ DSR-2799/R2Y __Cruiser Maxx __0  __ 2.8 111 . 15 2 
NORTHSTAR/ NS 2377NR2 __Acceleron __1k __ 2.3 106 . 15 1 
MUSTANG/ 25333 __Acceleron __NR __ 2.4 112 . 14 1 
HEFTY/ EXP-H21R3 __NR __1k __ 2.1 108 . 14 3 
NORTHSTAR/ NS 2118NR2 __Acceleron __1k __ 2.4 107 . 14 2 
HEFTY/ H23Y12 __NR __1k __ 2.3 108 . 13 2 
HEFTY/ H26R3S __NR __1k __ 2.6 114 . 13 1 
DAIRYLAND/ DSR-2411/R2Y __Cruiser Maxx __1c __ 2.4 113 . 13 1 
PRAIRIE  BR./ PB-2650R2 __NR __NR __ 2.6 112 . 13 1 
PRAIRIE  BR./ PB-2668R2 __NR __NR __ 2.6 116 . 13 1 
RENK/ RS213NR2 __NR __1c __ 2.1 108 . 13 3 
STINE/ 20RD20 __Cruiser Maxx __1c __ 2.0 106 . 12 2 
STINE/ 26RD02 __NR __1c __ 2.6 111 . 12 1 
STINE/ 27RD00 __Cruiser Maxx __1c __ 2.7 110 . 12 1 
MUSTANG/ 21993 __Acceleron __1k __ 2.1 109 . 11 3 
HEFTY/ EXP-H20R3 __NR __1c __ 2.0 108 . 11 2 
PRAIRIE  BR./ PB-2143R2 __NR __NR __ 2.1 110 . 11 1 
WENSMAN/ W 3222NR2 __Acceleron __1c __ 2.2 107 . 11 2 
MUSTANG/ 22823 __Acceleron __1k __ 2.2 108 . 10 1 
HEFTY/ H20Y12 __NR __1c __ 2.0 108 . 10 2 
HEFTY/ EXP-H24R3 __NR __3  __ 2.4 108 . 10 3 
CHANNEL/ 2305R2 __Acceleron __1k __ 2.3 106 . 10 1 
PRAIRIE  BR./ PB-2230R2 __NR __NR __ 2.2 110 . 10 3 
RENK/ RS263NR2 __NR __1k __ 2.6 107 . 10 1 
G-2  GENETICS/ 7208 __Trilex+Allegiance+Gaucho __1c __ 2.0 107 . 7 3 
Test avg. : 111 33 15 2 
High avg. : 121 36 22 4 
Low avg. : 106 30 7 1 
[6] Test LSD (.05):   NS** . 1 
[7] Min.TPG-avg. :   30 . . 
[8] Max.TPG-avg. :   . . 2 
[9] Test Coef. Var.:   10 28 43 
No. Entries: 71 24 71 71 
NOTE: Table reference numbers [1-9] are explained in Table C. 
* Shaded values within a yield or shatter rating column are included in the top-performance group (TPG). 
Therefore, look for varieties that have shaded values within each yield or shatter rating column. 
** Indicates differences between values within a yield or shatter rating column are non-significant (NS). 
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Table 3. Non-glyphosate resistant soybean variety performance results for maturity groups-1 and -2, 
Beresford. 
Brand/ Variety 
DTM       
[4] 
Yield and Shatter  Rtg. averages by maturity group 
MG-1 MG-2 
Yield-bu/a 2012 Yield-bu/a 2012 
2-yr 2012 
Shatter. 
Rtg. 
2-yr 2012 
Shatter  
Rtg. 
(1-5)   
[5] 
(1-5)  
[5] 
RICHLAND  ORG./ CHALLENGER 108 . 21 1 . . . 
NORTHSTAR/ EXPNS1428NLL 111 . 21 1 . . . 
PUBLIC/ DEUEL 107 33 20 1 . . . 
PUBLIC/ BROOKINGS 113 . 20 1 . . . 
RICHLAND  ORG./ MK1016 104 30 18 2 . . . 
RICHLAND  ORG./ TITAN 99 . 18 3 . . . 
NORTHSTAR/ NS1128NLL 103 . 18 2 . . . 
RICHLAND  ORG./ MK9101 101 30 15 2 . . . 
PUBLIC/ DAVISON 110 . . . 37 22 1 
Test avg.: 106 31 19 2 37 22 1 
High avg.: 113 33 21 3 . . . 
Low avg. : 99 30 15 1 . . . 
[6] LSD (.05):   NS** 4 1       
[7] Min. TPG avg.:   30 17 .       
[8] Max. TPG avg.:   . . 1       
[9] Coef. Var.: 5 6 12 0 . . . 
NOTE: Table reference numbers [1-9] are explained in Table C. 
* Shaded values within a yield or lodging score column are included in the top-performance group 
(TPG). 
Therefore, look for varieties that have shaded values within each yield or lodging score column. 
** Indicates differences between values within a yield or lodging score column are non-significant 
(NS). 
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Table B.  Phytophthora Root Rot (PRR) race resistance 
by gene code and name. 
PRR 
 
Gene 
 
Race Resistance 
0 rps1 None 
1A Rps1, 
 
1-2,10-11,13,15-18,24 
1B Rps1b 1,3-9,13-15,18,21-22 
1C Rps1c 1-3,6-11,13,15,17,21,23-24 
1K Rps1k 1-11,13-15,17-18,21-22,24 
2 Rps2 1-5,9-20 
3,3a Rps3, 3a 1-5,8-9,11,13-14,16,18,23,25 
4 Rps4 1-4,10,12-16,18-21,25 
5 Rps5 1-5,8-9,11-14,18,20,25 
6 Rps6 1-4,10,12,14-16,18-21,25 
7 Rsp7 16,18,19 
K6 Rps1k, 
 
1-22,24-25 
C3 Rps1c, 
 
1-10,13-18,22-25 
B3 Rps1b 1-9,13-16,18,21-23,25 
NR NR Not Reported 
 
 
 
 
Table C.  Explanation of performance table (1, 2, & 3) references. 
 
No
 
Explanation of references 
[1] Seed treatment as reported by seed company. 
[2] Phytopthora root rot (PRR) gene reported by seed company, cross-
    [3] Maturity rating reported by seed company. 
[4] Days to maturity (DTM) – the number of days to maturity from seeding to 
95% brown pod.  If data is missing [.] the plots were exposed to a killing 
frost before they attained the 95% brown pod stage. 
 
              
   
 
              
   
[5] Shatter ratings: 1=none, 2=1-10%, 3=10-20%, 4=25-50%, 5 =>50% pods 
 
 
   [6] Least Significant Difference (LSD 0.05) – the difference two values within a 
column must equal or exceed to be significantly different from one another 
at the 0.05 level of probability.  If the difference is less than the LSD value 
the difference between the values is nonsignificant (NS). 
[7] TPG-avg. – the minimum value within a column that entry yield values 
must equal or exceed to qualify for the top-performance group (TPG). 
[8] TPG-avg. – the maximum value within a column that lodging or shatter 
rating values must equal or be less than to qualify for the TPG. 
[9] Coefficient of variation (C.V.) - the percent of experimental error 
associated with a test trial.  Ideally, the CV values for yield are less than 
15%.  If the yield CV values exceed 15% the trial contained too much 
experimental error to be a valid, thus no data analysis for the table yield 
column is reported. 
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Nitrogen fertilizer increases plant nitrate-N 
and carryover soil N after a drought. 
 (1312 and 49312) 
 
R. Gelderman*, S. Berg, C. Smith 
and B. Rops 
 
INTRODUCTION 
 
High levels of plant nitrate-N can be toxic to 
livestock and are especially prevalent in 
plants under stress such as drought. How does 
fertilizer nitrogen rate influence plant nitrate-
N under very dry conditions?   
 
 
 
 
 
 
 
 
 
 
 
 
 
                                            
* Corresponding author: ronald.gelderman@sdstate.edu 
 
 
 
 
The drought conditions at the SE Research 
Farm near Beresford produced variable stress 
on two nitrogen rate studies conducted on 
corn. 
 
OBJECTIVES 
 
1. Determine corn plant-nitrate N under 
drought stress with various applied 
nitrogen rates. 
2. Determine post season soil nitrate-N after 
drought stress corn with applied nitrogen 
rates. 
Item: Description  
Location SE Research Farm near Beresford 
average previous fall soil 
nitrate-N 
25 lb/a in 2 ft. 
Crop rotation corn / soybean 
Corn Hybrid Dekalb DKC 52-59 
Planting date / rate April 11, 2012 at 30,000 seeds/a 
Soil type Egan silty clay loam 
Soil N rates applied 0, 50, 100, 150, 200, 400 lbs/a surface broadcast urea before planting 
Tillage No till since 2011 
Soil samples Post harvest in August 2012, 0-6, 6-12, 12-24, 24-36, and 36-48 inch 
“           “ Post-harvest in Nov. 2012, 0-6, 6-24 inch 
Soil sample analysis nitrate-N and ammonium N for 0-6” in August 
Plant harvest date July 25, 2012 (dough) 
Drought severity Severe (plants four foot high at harvest, very few ears) 
MATERIALS AND METHODS 
1312 Site 
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49312 site 
Item: Description  
Location SE Research Farm near Beresford 
average previous fall soil 
nitrate-N 
170 lb/a in 2 ft. 
Crop rotation corn  following oats 
Corn Hybrid Pioneer 9917 AM1 
Planting date / rate April 26, 2012 at 30,000 seeds/a 
Soil type Egan –Trent silty clay loam 
Soil N rates applied 0, 40, 80, 120, 160 surface broadcast urea, after tillage, before planting 
Tillage tilled 
Soil samples Post harvest, Not yet analyzed 
Soil sample analysis nitrate-N 
Plant harvest date July 25, 2012 (early dough stage) 
Drought severity Moderate (plants six foot high at harvest, small ears on most stalks) 
 
The severely stressed site (Figure 1, 1312 
site) is a long term N study (no-till) with a 
corn-soybean rotation. The soil nitrate-N was 
low and averaged about 25 lbs in the two foot 
fall soil test. Nitrogen treatments were surface 
applied as urea before planting. The corn 
plants were sampled at the dough stage (most 
stalks had no ears and were about 4 ft tall). 
The moderately stressed site (Figure 2, 49312 
site) is a first year study that followed oats 
and had 170 lb/a soil residual nitrate-N in two 
feet. The plot area was tilled; nitrogen rates 
were surface applied and the area then 
planted. The corn plants were sampled at 
dough stage, and most stalks had ears of 4-7 
inches long and not all filled to tip with stalks 
about 6 ft tall. Additional soil moisture 
following the oat crop presumably provided 
more moisture and less stress for this site. For 
both sites, four plants were cut at soil level 
from each replicate (16 composite plants), cut 
into sections as; the lower 12 inches of plant, 
the next 12 inches (mid), and the remainder of 
the plant (top). These plant sections were 
weighed, coarsely ground, a subsample taken 
and weighed, dried, ground, and analyzed for 
nitrate-N. 
 
RESULTS AND DISCUSSION 
 
Table 1.  Influence of nitrogen rate on corn silage N concentration and yield1 at 
SE Research Farm near Beresford, SD in 2012 (severe stress, 1312). 
 N Rate2 plant nitrate-N total plant N silage yield 
 -- part of stalk --- -- part of stalk --- whole plant 
 Bottom Middle Top Bottom Middle Top 
lbs/a ----- % nitrate-N ----- ------- % total N ------- wet tons/a 
0 0.01 0.01 0.01 0.76 1.10 1.32 6.4 
50 0.06 0.05 0.01 1.18 1.32 1.60 6.9 
100 0.12 0.05 0.02 1.20 1.38 1.60 6.8 
150 0.49 0.12 0.03 1.64 1.55 1.81 6.0 
200 0.53 0.23 0.03 1.76 1.62 2.06 8.3 
400 0.63 0.18 0.02 1.63 1.84 2.01 8.1 
1 Sixteen plants taken over four replicates and composited for yield and plant analysis. 
2 Pre plant surface applied urea 
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The plant nitrate-N levels are presented in 
Table 1 (1312 only) and Figure 1 and Figure 
2. The data can be summarized as: 1) Higher 
fertilizer nitrogen levels increased plant 
nitrate-N; 2) nitrate-N accumulates in lower 
sections of the plant; 3) If cutting plants high 
(>12 inches) for livestock forage, and less 
than 150 lb N/a was applied, plant nitrate-N 
levels were lower than potentially toxic 
levels. The plant nitrate-N levels in the lower 
stalks were higher for the zero N rate for the 
less stressed site (49312). This is presumably 
because of the high carryover nitrate-N level 
(170 lb/a) at this site. Uptake of fertilizer N 
was probably limited because of the very dry 
soil surface conditions where most of the 
fertilizer N would be found. 
Silage yields were generally not influenced by 
N rate at the severely stressed site (Table 1) as 
would be expected since water was the 
limiting factor.  
Carryover soil nitrogen was higher with 
higher N rates at the severely stressed site 
(Table 2). Nitrate-N values are somewhat 
higher in the November sample compared to 
the August sampling. There is little difference 
in ammonium-N values. 
 
 
 
Table 2. Soil test results for the N rate study (1312) at the SE Research Farm 
near Beresford SD for corn planted in April 2012. 
N Rate1  ------ nitrate-N ----- ammonium-N 
 August 2012 Nov. 2012 August 2012 
lbs/a ------ NO3-N  lbs/a, 0-2’  ------- NH4-N, lb/a, 0-6” 
    
0 33 57 14 
50 46 63 12 
100 63 76 15 
150 88 168 13 
200 184 188 15 
400 410 525 25 
    
1 Pre-plant surface broadcast urea. 
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Figure 1. The influence of nitrogen rate and plant position 
on plant nitrate-N level, very drought stressed site  (1312) 
near Beresford, SD. 2012
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Figure 2. The influence of nitrogen rate and plant 
position on plant nitrate-N level, moderate drought 
stressed site (49312) near Beresford, SD. 2012
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CONCLUSIONS 
 
The take home messages for utilizing drought 
stressed corn as livestock feed? 1) Cut higher 
when utilizing for silage or green chop, and 2) 
Reasonable rates of applied nitrogen will not 
unduly increase plant nitrate-N content; 
however, stressed corn should always be 
tested or screened with a qualitative test. Corn 
with no nitrogen fertilizer application can 
contain potentially toxic levels of nitrate-N in 
lower plant stalks when carryover soil 
nitrogen levels are high. 
Fields that will be rotated into a non legume 
crop following a drought year should be 
tested for available nitrate-N as nitrogen 
fertilizer savings could be substantial. 
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Soil Test Potassium, Sulfur, Zinc, 
Phosphorus, Boron and Lime Effects 
on Corn (1212 and 6012) 
 
R. Gelderman*, S. Berg and B. Rops 
 
INTRODUCTION 
 Some farmers in South Dakota are 
using phosphorus, potassium, sulfur, zinc, or 
lime on soils with high soil tests.  Research 
by soil fertility staff at South Dakota State 
University during the last 30 years has not 
shown consistent economical responses to 
these fertilizer nutrients or lime when soil 
test levels are high.  Therefore, SDSU does 
not recommend fertilizer nutrient application 
unless soil test levels are lower.  The studies 
reported here were established in 1988 and 
1990 to determine the effects of each of these 
commonly used nutrients and lime on corn 
and soybean yields and soil test levels when 
applied to high testing soils. 
 
MATERIALS AND METHODS 
 
 Two experimental sites were established, 
one on the SE experiment farm near Beresford in 
1988, and another on the agronomy farm near the 
SDSU campus in Brookings in 1990.  Fertilizer 
treatments have continued at each location on the 
same plots since establishment, except for 2007 
when no treatments were applied.  A corn-
soybean rotation was followed at both locations. 
No tillage was initiated at Beresford in 2011 and 
in 2012 at Brookings.  
 
Corn was the 2012 crop at both sites. The soil at 
the SE Farm site is an Egan silty clay loam.  Egan 
                                                          
* Corresponding author: ronald.gelderman@sdstate.edu 
soils are well drained soils formed in silty drift 
over glacial till.  The soil at the Brookings 
Agronomy Farm is classified as a Vienna loam.  
Vienna soils are well drained medium textured 
loam and clay loam soils formed from glacial till.  
Both soils are typical upland soils for their 
respective areas in the state. These treatments 
are: 50 lbs K2O, 25 lbs sulfur (as gypsum), 5 lbs 
zinc (as zinc sulfate) and lime at both locations 
(Table 1).  In addition, the Brookings site had a 
40 lb P2O5 treatment and the Beresford site a 
boron treatment (2 lb/a). The fertilizer treatments 
were applied each spring (except 2007) since the 
establishment year (1988 at Beresford and 1990 
at Brookings) on the same plots.  An exception is 
the boron treatment at Beresford that was 
initiated in 1997.  Lime was applied only twice 
(1988 & 2003) at the SE Farm location, and three 
times (1990, 1992, and 2011) at Brookings.  All 
fertilizer treatments were broadcast and followed 
by either disking or field cultivation.  Herbicides 
were applied as needed at both locations.  A 
randomized complete block design with four 
replications was used at both sites.  Plot size was 
15 by 65 feet at Beresford and 20 by 40 feet at 
Brookings.  Harvest was done with a plot 
combine at both locations. 
  
      RESULTS AND DISCUSSION 
 
Soil Tests 
 Soil test results from soil samples taken 
before 2012 fertilizer applications are presented in 
Table 2.  The Beresford site has increased in soil 
test K levels, even though K additions are similar 
to estimated K removal with the grain.  Adding 50 
lb/a of K2O per year since 1988 at Beresford and 
1990 at Brookings raised the K soil test by 69 and 
45 ppm respectively. The sulfur soil test increased 
slightly in the Brookings site but not at Beresford. 
Sulfur is a mobile nutrient and can change quickly 
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from one season to the next.  The zinc soil test of 
the check was very high at Brookings and medium 
at Beresford.  Applying 5 lb/a zinc each year raised 
the soil test to 17.0 and 8.3 ppm at Beresford and 
Brookings respectively.  The lime treatments made 
during this study had residual effect on soil pH.  
The check pH at Beresford was 5.7 and where lime 
was applied it was 6.5. At Brookings the check pH 
was 6.3 and limed treatments 6.9.  The phosphorus 
soil test level at the Brookings site was 6 ppm 
without the phosphorus applications.  The 40 lb/a 
annual phosphorus applications raised the Olson 
soil test level to 23 ppm even though estimated 
grain removal was similar to P additions.  Plant 
uptake of phosphorus from deeper in the soil 
profile could be an explanation.  There was no 
phosphorus treatment at Beresford and all plots 
receive phosphorus as needed.  The boron check 
soil test at Beresford was 0.73 ppm, while the 
treated plot area was 1.97 ppm boron. 
 Because of severe drought conditions, there 
were few ears formed at the Beresford site and the 
plot was cut for silage. At the Brookings site, dry 
weather and lodging caused some variability in 
treatment yields. (~8.9% C.V., Table 3). However, 
the treated plots had significantly greater yields (8 
– 20 bu/a) than the check treatment (Table 4).  
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Table 1.  Fertilizer Treatments applied from 1988 at Beresford and 1991 at Brookings, 
Fertilizer and Lime Study, 2012. 
 
 Treatment 
 
Beresford1 
 
Brookings2  
 
 
- - - - - - - - - - - - - - - lb/A - - - - - - - - - - - - - - - - - 
 
Check 
 
0 
 
 
0 
 
Phosphorus (P2O5) 
 
-----3 
 
40 
 
Potassium (K2O) 
 
50 
 
50 
 
Sulfur 
 
25 
 
25 
 
Zinc 
 
5 
 
5 
 
Boron 
 
2 
 
-----3 
 
Lime 
 
-----4 
 
-----5 
1 Applied each spring, 1988 - 2006, and 2008-2012 except boron applied only since 1997. 
2 Applied each spring, 1990 - 2006, and 2008-2012. 
3 Not a treatment at this location. 
4 4000 lb and 3800 lb CaCO3 equivalent applied spring 1988 and 2003 respectively. 
5 2500 lb, 2400 lb, and 3200 lb CaCO3 equivalent applied spring 1990, 1992, and 2011 respectively. 
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Table 2.  Soil Test Levels, Fertilizer and Lime Study, Beresford and Brookings, 2012. 
 
 
 
Beresford1, 3, 4 
 
 
 
Brookings2, 5  
Soil Test 
 
Check 
 
Treatment 
 
 
 
Check 
 
Treatment  
Potassium ppm 
 
137 206 
 
 128 173  
Sulfur, lb/A, in 2 ft. 16 16 
 
 10 18  
Zinc, ppm 0.56 17.0 
 
 1.2 8.3  
pH 5.7 6.5 
 
 6.3 6.9  
Olson Phosphorus, ppm 8 
 
----- 
 
 6 23  
Boron, ppm 0.73 1.97 
 
 ----- 
 
-----  
NO3-N, lb/A 2 ft 32 
 
----- 
 
 22 
 
-----  
Organic Matter, % 4.2 
 
----- 
 
 2.7 
 
-----  
Salts, mmho/cm 0.2 
 
----- 
 
 0.3 
 
----- 
1Sampled 10/31/11 
2Sampled 11/7/11 
3160 lb P2O5 applied 11/19/01 and 4/01/03 
4No till since spring of 2011 
5No till since spring of 2012 
 
   
      
 
 
 
 
 Table 3.  Treatment and Soil Test Effects on Corn Yield, 
Brookings, 2012. 
 Fertilizer 
Treatment 
Brookings Site Beresford Site 
 -----Yield bu/A----- ------- 
Check 114.6 b ---1--- 
Phosphorus 133.9 a ------- 
Potassium 124.1 ab ------- 
Sulfur 122.7 ab ------- 
Zinc 131.0 ab ------- 
Lime 128.3 ab ------- 
Prob of > F 
C.V. % 
LSD 
0.40 
8.9 
16.5 
 
1Due to drought conditions the Beresford site was chopped for silage, and 
no yield results were collected. 
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Crop Nutrient Management using 
Manure (33012 and 33112) 
 
R. Gelderman*, S. Berg, C. Smith, and B. Rops 
 
INTRODUCTION: 
 
 Manure has been shown to be an 
excellent source of plant nutrients.  However, 
over application of manure near some 
concentrated animal feeding operations 
(CAFOs) can lead to ground water (nitrate-N) 
and surface water (P) contamination. South 
Dakota has regulated land application of manure 
from CAFOs for a number of years based on 
crop nitrogen needs.  Since the ratio of N to P in 
manure is much narrower than in grain, this can 
lead to over application of P because more P will 
be applied than is needed by the crop.  In 
December, 2002 the EPA directed states to also 
consider P management in land application of 
manure. 
 There is a need to agronomically 
evaluate the SD Department of Environment and 
Natural Resources (DENR) rules (February, 
2003) pertaining to manure application rates that 
are based on nitrogen and phosphorus.  The 
producer needs to be assured that these rates will 
not limit yields when compared to commercial 
fertilizer application.  In addition, buildup of soil 
nitrate-N and soil test P needs to be monitored.   
 
OBJECTIVES: 
 
1. To determine if manure rates applied 
according to rules set by the SD DENR for 
CAFOs meet crop nutrient needs (grain 
yield and crop growth) as compared to 
commercial fertilizer. 
                                                 
* Corresponding author ronald.gelderman@sdstate.edu 
2. To compare P buildup rates when manure is 
applied according to either the N or P needs 
of the crop. 
3. To compare nitrate-N carryover from 
manure and commercial fertilizer. 
 
METHODS: 
 
 Two field sites were established to 
evaluate the study objectives.  A (beginning in 
2003) site is located on an Egan soil just south 
of the office building at the SE Farm near 
Beresford on which beef feedlot manure was 
applied.  The other site (beginning in 2008) is 
located 3 miles north of Brookings on a 
Brookings soil on which daily-scrape solid dairy 
cow manure was applied.  Treatments applied 
are explained in Table 3.  Beginning soil tests 
for 2011can are found in Table 1.  The P soil test 
from the P manure treatment was used to 
calculate the manure needed for that treatment. 
If the P soil test is high enough where no P 
recommendation would be made, the average 
crop P removal was used to calculate manure P 
rate.  Similarly, the nitrate-N soil test from the N 
manure treatment was used to calculate the 
manure needed for that treatment.  Both the P 
and nitrate-N soil tests were used from the 
fertilizer treatment to make the phosphate and N 
recommendations for the fertilizer treatment. 
 The manure was applied on 4 Nov. 2011 
and incorporated with a disc a few days later at 
the Beresford site, and applied on 9 Nov. 2011 
and disc incorporated within a few days at 
Brookings.  The analysis of the beef feedlot 
manure and the dairy barn manure are given in 
Table 2.  The treatments established and 
nutrients applied are listed in Table 3. 
Treatments were arranged in a randomized 
complete block design with four replications. 
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 At Beresford, fertilizer treatments were 
applied on 4/10/12 and incorporated just prior to 
planting AG2232 soybean on 15 May, 2012. 
Harvest was completed with a plot combine on 
18 September, 2012. At Brookings, fertilizer 
treatments were spread on 25 April, and worked 
in just before planting DKC 45-51 (refuge in 
bag) at 30,000 seeds/a corn on 10 May in 30 
inch rows.  Harvest was completed with a plot 
combine on October 11. 
 
 
RESULTS: 
 
 Previous manure for the P, N, and 2N, 
treatments have increased most soil tests over 
the other treatments at both sites (Table 1). 
Soybean yields at Beresford were variable and 
low due severe drought stress in 2012. The three 
manure treatments were significantly lower than 
the other treatments (Table 3).  At the Brookings 
site, the check treatment was significantly lower 
than other treatments.  All manure and fertilizer 
treatment yields were statistically the same in 
2012 (Table 3). 
  
LONG TERM TRENDS: 
 
 Nutrients from either manure or 
fertilizer increased long term yields over the 
check at Beresford and Brookings (Table 4 and 
5). In general, higher manure rates produced 
higher yields. As expected, when phosphorus is 
added in excess of removal (grain P) soil test 
levels increase for both manure and fertilizer 
nutrient sources (Table 7).  Higher manure rates 
are having a liming effect at both sites (increase 
in pH), and have increased organic matter levels 
(Table 7).  The increase in pH may be due to 
neutralization of H+ ions by organic anions such 
as carboxyl groups. 
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Table 1.  Soil tests1 after ninth year at Beresford and the fourth year at the Brookings site for manure 
studies, 2012. 
Treatment O.M. NO3-N SO4-S Olsen P K Zinc pH salts 
--------------------------------------- Beresford site -------------------------------- 
 % -lb/a in 2 feet- ------- ppm  -------  mmho/cm 
Check 3.4 24 22 4 131 0.70 6.4 0.4 
Fert 3.6 68 12 8 149 0.58 5.8 0.4 
P 3.9 58 40 29 341 1.95 6.6 0.4 
N 4.1 74 40 92 598 3.55 7.0 0.5 
2N 4.8 126 82 134 863 5.73 7.2 0.6 
High Fert 2 3.8 132 22 29 195 3.70 5.9 0.5 
------------------------------------------ Brookings site ----------------------------------- 
Check 3.4 26 35 8 122 0.99 7.0 0.4 
Fert 3.5 24 38 12 150 1.14 6.9 0.4 
P 3.7 26 32 10 144 1.71 7.0 0.4 
N 4.1 32 37 16 165 2.47 7.1 0.5 
2N 4.0 42 36 28 261 4.13 7.3 0.6 
High Fert 3.4 40 65 15 130 4.35 7.0 0.5 
1  Samples taken fall of 2011. 
2 High Fert = high fertilizer rates started in 2007 at Beresford. 
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Table 2.  Manure nutrient analysis for manure studies for 2012. 
Analysis units ---------------------- Manure1 ---------------------- 
  Beef (from apron) Dairy (daily scrape with straw 
bedding)2 
Total N lb/ton 33.1 13.8 
Organic-N lb/ton 23.2 13.1 
Ammonium-N lb/ton 9.9 0.7 
Total Available-N lb/ton 21.5 7.3 
P2O5 lb/ton 33.0 9.3 
K2O lb/ton 25.8 11.7 
Moisture % 60.5 47.0 
1 Manure collected and analyzed in November 2011, as received basis. 
2 Dairy manure was from a stock pile for 2012. 
 
 
Table 3.  Treatments, nutrients applied and influence on grain yields, 2012. 
Treatment Manure 
applied1 
Manure N-P2O5-K2O 
applied 
 Fertilizer N-P2O5-K2O 
applied 
Grain 
Yield 
 ton/a  ---------------- lb/a --------------- bu/a* 
------------------------------ Beresford site (soybeans) --------------------------- 
Check 0 0 0 7.9 b 
Fertilizer (Rec)2 0 0 0-24-0 9.7 a 
Manure – P3   3.1 67-103-79 0 4.9 c 
Manure – N4   14.0 274-465-361 0 5.9 c 
Manure - 2N 28.0 548-930-722 0 4.8 c 
Fertilizer (High)5 0 0 0-50-60-5Zn-25S    8.3 ab 
LSD    1.6 
Pr>F    0.0003 
C.V.%    18.8 
-------------------------  Brookings site  (corn) ------------------------------ 
Check 0 0 0 140.3 b 
Fertilizer (Rec)2 0 0 115-33-60 173.8 a 
Manure – P3 7 52-65-82 70-0-0 165.7 a 
Manure – N4 15.6 115-115-183 0 169.7 a 
Manure – 2N 31.2 230-230-363 0 164.7 a 
Fertilizer (High)5 0 0 200-80-90-10Zn-25S 173.6 a 
LSD (0.05)    13.8 
Pr>F    0.0067 
C.V.%    6.8 
1 Applied fall 2011. 
2 Recommended fertilizer rate determined from soil test and yield goal. 
3 P manure rate based on P recommendation from soil test or on P removal from crop, which ever is greater. 
4 N manure rate is based on N requirement of 1.2 lb/bu for corn or 3.8 lb/bu for beans minus soil test nitrate-N and 
legume credit. 
5 High fertilizer rate to determine maximum yield from fertilizer nutrients. 
* Yields followed by different letters are significantly different at the 0.05 level. 
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Table 4. Yields from manure study, Beresford, 2003-2012. 
 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 10 
year 
Treatment corn soy1 corn soy corn soy corn soy corn soy Total 
 --------------------------------------------- bu/a --------------------------------------------- 
Check 143 41 88 44 74.6 a 44.2 117 c 57.9 b 92 7.9 b 710 
Fert. 139 45 109 48 77.9 a 47.1 183 b 62.6 a 115 9.7 a 836 
Man. P 151 44 102 47 56.3 b 44.5 205 a 62.3 a 137 4.9 a  854 
Man. N 152 47 121 50 73.9 a 45.8 214 a 63.5 a 133 5.9 a 906 
Man. 2N 142 48 105 48 49.2 b 46.5 203 a 64.0 a 102 4.8 a 813 
High Fert. --- --- --- --- 74.5 a 47.2 209 a 63.2 a 109 8.3 a 5112 
Pr>F 0.3 0.14 0.003 0.71 0.02 0.37 0.01 0.01 --- 0.0067 --- 
L.S.D. NS NS 12 NS 18 NS 20.1 2 --- 13.8  --- 
1 Soybean 
2  Six year total 
 
 
 
 
 
Table 5. Yields from manure study, Brookings, 2008-2012. 
 2008 2009 2010 2011 2012 5 year 
Treatment corn Soybean corn soybean corn Total 
 -------------------------------- bu/a -------------------------------- 
Check 154.4 c 44.1 c 97.7 c 38.7 a 140.3 b 475 
Fert. 184.6 a 47.1 c 135.3 b 40.5 ab 173.8 a 581 
Man. P 171.1 b 52.4 b 147.1 b 44.3 cd 165.7 a 581 
Man. N 181.4 ab 56.0 a 154.5 b 45.4 cd 169.7 a 607 
Man. 1.5N 185.2 a 55.9 a 178.4 a 45.9 d 164.7 a 630 
High Fert. 181.1 ab 50.8 b 191.0 a 42.7 bc 173.6 a 639 
Pr>F 0.006 0.01 0.01 0.0003  0.0067   
L.S.D. 13.1 3.3 20.0 2.8 13.8    
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Table 6.  Manure and nutrients applied Beresford (2003-2012) and Brookings (2008-
2012). 
Treatment ----- Beresford ----- ----- Brookings ----- 
  manure N1 P2O5 K2O manure N1 P2O5 K2O 
  ton/a ----- lb/a ---- - ton/a - ----- lb/a ---- 
Fert. 0 534 272 0 0 327 146 180 
Man P 40 538 
+1682 
642 797 53.7 351 
+1102 
253 490 
Man N 110 1303 1832 1993 108.9 714 484 1002 
Man 2 N 220 2606 3664 3980 189.0 1300 864 1748 
1 Available N 
2  Fertilizer N added to supplement manure 
 
 
 
 
Table 7. Soil tests1 after ten and five years of treatments at Beresford and Brookings, 
respectively, 2012. 
         
Treatment O.M. NO3-N SO4-S Olsen P K Zinc pH salts 
 % --- lbs/a (0-2ft) -- ---------- ppm ----------  mmho/cm 
 -------------------------------------- Beresford site ----------------------------------------- 
Check 4.0 66 54 5 217 0.77 6.8 0.5 
Fert. 4.4 86 50 18 218 0.82 6.3 0.4 
P 4.7 125 92 35 385 3.55 6.8 0.5 
N 5.1 231 128 156 759 5.25 7.0 0.8 
2N 6.1 513 198 175 1310 9.05 7.0 1.2 
High Fert. 4.5 201 86 36 260 6.30 6.4 0.5 
                          ---------------------------------  Brookings site  ---------------------------------------- 
Check 4.7 18 78 7 129 1.47 7.1 0.3 
Fert. 4.6 31 70 20 117 1.71 6.9 0.4 
P 4.7 41 68 17 138 1.96 7.1 0.4 
N 4.9 34 68 23 184 2.37 7.2 0.4 
2N 5.7 76 102 59 286 6.95 7.4 0.5 
High Fert. 5.0 92 126 18 130 8.80 7.1 0.5 
1 Samples taken fall 2012. 
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Corn Response to Nitrogen-loss 
Additives 
 
R. Gelderman1, S. Berg,                               
C. Smith, and B. Rops 
 
INTRODUCTION AND OBJECTIVES: 
 
Nitrogen additives to control N losses thru 
volatilization, denitrification, and leaching 
are widely used in the Corn Belt, 
particularly with surface applications of urea 
and in wet springs. Volatilization losses 
(ammonia loss from surface applied urea) 
can be slowed by use of urease inhibitor 
products such as NBPT (Agrotain2). 
Nitrification (Ammonium to nitrate) can be 
limited by using nitrification inhibitors such  
 
                                                 
1 Corresponding author: ronald.gelderman@sdstate.edu 
2 Koch Fertilizer 
as DCD or Nitrapyrin.  Slowing conversion 
of fertilizer products to nitrate may lessen 
leaching and/or denitrification losses, if 
precipitation and/or soil water content is 
high.  The long term yield and economic 
response to these additives is highly 
dependent on the amount and timing of 
precipitation events. Therefore, these studies 
will be conducted for at least five years to 
obtain a longer term evaluation for using 
these products. 
 
The objective of this research is to compare 
long term agronomic and economic response 
from using nitrogen loss additives for corn. 
Table 1.  Selected parameters from nitrogen additive studies, 2012 
Parameter  
Site Beresford Aurora 
Soil series Egan-Trent Silty Clay Loam Brandt Silty Clay Loam 
Plot size 15 x 50 ft 15 x 50 ft 
Variety Pioneer 9917 AM1 Pioneer 9917 AM1 
Population 30,000 seeds/acre 23,000 seeds/acre 
Planting date 4/26/12 4/24/12 
Starter fertilizer 5 gpa 10-34-0 none 
Treatments See Table 5 See Table 5 
Nitrogen application date 4/25/12 4/23/12 
SPAD reading date 7/10/12 7/9/12 
Harvest Date 9/13/12 10/11/12 
Experimental design RCB1 RCB 
1 Randomized complete block with four replications 
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MATERIALS AND METHODS:  
 
The nitrogen additives used were; none 
(urea alone), NBPT, and NBPT with DCD 
(Super U3). All were applied with urea 
products.  The NZone4 product was also 
evaluated for its ability to control N losses. 
 
RESULTS AND DISCUSSION:  
 
The Beresford site had severe moisture 
deficits resulting in low and variable yields 
and lack of yield response to N (Table 5). 
Response to N additives can also be 
evaluated with N soil tests. Lower soil 
ammonium levels can suggest urease 
inhibition, although by itself is not direct 
evidence. Lower nitrate-N levels may 
indicate slowing of the nitrification reaction 
but also may be the result of high 
volatilization losses.  No consistent trend 
emerges from treatment effects on measured 
soil ammonium or nitrate-N concentrations 
at Beresford (Tables 2 and 3).Therefore, N 
loss could not be evaluated at this site. It is 
doubtful weather leaching and /or 
denitrification losses occurred in 2012 at 
Beresford because of low precipitation 
levels. 
                                                 
3 Koch Fertilizer 
4 AgExplore 
At the Aurora site, corn yields were 
increased (13-14 bu/a) by including a urease 
inhibitor (Treatments 3 and 4 vs. 2, Table 5). 
Contrast statistics shows significance at Pr> 
F of 0.14 probability level.  Rainfall was 
0.21 inches four days after application, and 
was 0.66 inches by five days after 
application.  Using Figure 2, it can be 
estimated that about 40% of the applied N 
from urea alone was lost. 
 
The addition of NBPT at the Brookings site 
increased corn yield by 13-14 bu/a over the 
80 lb urea N rate indicating possible 
volatilization losses.  Rainfall within four 
days of N application was 0.21 inches and 
0.66 inches after five days. Addition of a 
nitrification inhibitor (DCD) did not 
increase yields at this site in this limited 
rainfall season. 
 
Table 2. Soil ammonium levels at Beresford, SD. 2012. 
 ------------ sampling date ---------------- 
 Treatment1 5/11/2012 5/23/2012 6/8/2012 
  -------- NH4-N, ppm in 0-6 inch depth  ------- 
Check 9 7 8 
Urea 15 14 9 
Urea+Agrotain 14 14 8 
Super U 23 13 19 
Urea+Nzone 10 9 8 
1 Treatments (80 lb N/a) spread after tillage on April 25, 2012. 
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Table 3. Soil Nitrate levels at Beresford, SD, spring 2012 
 ---------------- sampling date ----------------------------- 
 5/11/2012 5/23/2012  
 ------------------  Treatment1, 2  ------------------------- 
depth U UAg SU UNZ U UAg SU UNZ 
inches -------------  lbs nitrate-N /depth  --------------------- 
0-6 46 110 80 112 112 116 88 110 
6-12 48 58 58 68 56 48 52 60 
6-24         
12-18     48 32 36 46 
12-24         
Total 94 168 138 180 216 196 176 216 
         
 ------------------- sampling date ------------------------- 
 6/8/2012 6/28/2012 
 -----------------  Treatment1, 2  ------------------------- 
depth U UAg SU UNZ U UAg SU UNZ 
inches ------------  lbs nitrate-N /depth  ------------------------ 
0-6 50 36 50 72 46 44 52 60 
6-12 56 48 50 76     
6-24     72 54 48 72 
12-18         
12-24 60 80 84 88     
Total 166 164 184 236 118 98 100 132 
1 U=Urea, UAg=Urea+Agrotain, SU=Super U, UNZ=Urea+NZone. 
2Treatments applied at N Rate of 80 lb/a on 25 April. 
 
 
 
 
Table 4. Soil Nitrate levels at Aurora, SD, 2012. 
 ---------- sampling date --------------- 
 5/11/2012 5/24/2012 10/25/12 
 -------------------------Treatment1,2 ---------------------------- 
 U UAg SU U UAg SU U UAg SU 
Depth, inches --------------- lbs nitrate-N/depth  --------------- 
0-6 18 12 14 24 24 28 12 10 20 
6-12 16 16 16 12 14 16    
6-24       6 6 6 
12-18    16 16 16    
Total 34 28 30 52 54 60 18 16 26 
1 U=Urea, UAg=Urea+Agrotain, SU=Super U. 
2Treatments applied at N Rate of 80 lb/a on 23 April. 
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Table 5. Nitrogen additive and nitrogen rate influence on grain yields, 2012. 
 
Treatment 
no. 
 
Treatment 
 
N Rate 
     Beresford                  Aurora 
 
          ----------- grain yield ------- 
 
  lb/a -------------- bu/a  --------------- 
1 Check 0 69.7 81.8 
2 Urea 80 63.9 114.8 
3 Urea+Agrotain 80 82.7 129.4 
4 Super U 80 74.1 127.7 
5 Super U 40 65.0 115.3 
6 Super U 120 67.6 128.4 
7 Super U 160 67.1 139.0 
8 Urea+Nzone 80 75.8 ---- 
Statistics: Beresford – additives (trts 2,3,4 & 8) C.V. % =22.3, Pr>F=0.49 (NS), LSD 0.05=NS 
              Beresford – rate (0, 40, 80,120,160). C.V. %=15.8, Pr>F=0.80 (NS). LSD 0.05=NS 
                 Aurora – additives (trts 2, 3, &4). C.V. %=10.8, Pr>F=0.31 (NS). LSD 0.05=NS 
               Aurora – contrast trt 3 and 4 vs. 2 ;Pr>F= 0.14 
                 Aurora – rate (0, 40, 80,120,160). C.V.%=10.5, Pr>F=0.0003, LSD 0.05=15.5 
 
 
 
 
Figure 1. Influence of Nitrogen rate and Nitrogen-
loss additive on corn yields, Brookings, SD, 2012
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OAT PROJECT 
Lon Hall* 
(web site:  
http://plantsci.sdstate.edu/oats/index.htm) 
The oat program’s objective is to 
develop oat varieties for producers in 
South Dakota and surrounding states.  
Multipurpose varieties are being 
developed to satisfy more than one 
market.  These varieties may be used in 
double cropping, as a companion crop, 
forage, and/or harvested for grain.  The 
desired agronomic traits are high grain 
and/or forage yield potential, high-test 
weight, disease resistance, straw 
strength, white hulled or hulless, and 
maturity adaptation for South Dakota’s 
diverse regional environments.  
Goliath, a white hulled oat coded 
SD090552, was developed by the South 
Dakota Experiment Station and 
approved for release in 2013. Goliath’s 
two-parent pedigree is IL99-
1338/SD97575-38-154.  It is a multi-
purpose oat that may be used for grain 
production, forage, and/or straw. Goliath 
                                                          
* Corresponding author: lon.hall@sdstate.edu 
is a late maturing oat; relative to 
Shelby427, it heads 6 days later. In the 
2011 and 2012 South Dakota Standard 
Oat Variety Trials (SVO) data, Goliath 
ranked 3rd and 3rd respectively for yield 
and test weight out of 16 hulled entries.  
Goliath is aptly named because of its 
height; it is 2.7 inches taller than the 
next tallest oat in the SVO.  Despite its 
height and high grain yield potential, it 
has surprisingly good straw strength.   
 
     Harvesting Oat Plots 
Goliath ranked 2nd and 2nd respectively, 
out of 16 entries, for forage yield and 
relative feed value in the 2011 Extension 
Small Grain Forage Trials.  It also 
ranked 1st for straw yield in the 2012 
Iowa State Oat Yield trials.  Goliath has 
excellent disease resistance with 
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moderate resistance to crown rust, stem 
rust, barley yellow dwarf virus, and 
smut.  It also has a very high groat 
percentage and average protein content. 
 
                       
 
2011-12  STANDARD VARIETY OAT TRIAL DATA      
  2011 2012       2011  
  7loc 8loc 15loc 15loc 3loc 11loc 16rate 2loc Beres 15loc 
  Avg Avg Avg Avg  Avg Straw Avg Early Avg 
  Yield Yield Yield Tw Head Ht rate Cr Sr Prot 
  bu/a bu/a bu/a lbs/bu >Jun1 inch 1-5 % % % 
Newburg, 7 128.9 97.5 112.1 32.6 19.7 39.8 2.5 1 0 14.7 
Horsepower 122.9 98.9 110.1 34.7 16.4 31.1 1.7 1 0 15.1 
Goliath 124.9 97.0 110.0 35.3 21.5 42.5 2.6 0 1 15.8 
Souris, 7 117.3 96.5 106.2 34.1 19.6 34.2 2.0 0 1 15.3 
Shelby427, 2 119.6 93.8 105.8 36.1 16.3 36.7 2.0 0 0 15.6 
Rockford, 8 118.4 93.9 105.3 35.2 21.2 38.5 2.0 1 3 15.5 
Stallion, 9 105.7 102.9 104.2 34.2 19.8 38.2 2.8 15 5 16 
SD 091510, - 117.3 90.9 103.2 34.5 15.3 30.7 2.0 2 1 15.2 
MN 07210, - 116.4 89.3 101.9 33.1 21.8 38.3 2.1 1 19 15.4 
Colt, 0 102.3 96.8 99.3 35.4 14.5 33.5 2.0 44 7 16.1 
Jerry, 5 100.9 89.9 95.0 34.1 18.1 36.7 2.2 58 0 16.3 
Don, 1 96.1 91.4 93.6 32.7 15.5 30.7 1.8 58 20 15.1 
Streaker, 3 78.0 72.4 75.0 42.6 16.1 36.6 2.8 11 0 18.7 
Buff, 2 66.7 68.3 67.5 41.3 16.8 33.7 1.7 23 22 17.7 
Mean 108.2 91.4 99.2 35.4 18.0 35.8 2.2 15.3 5.6 15.9 
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Winter Wheat Breeding 
W.A. Berzonsky* 
 
The SDSU SE Farm represented one of 
12 statewide sites for the 2012 Winter 
Wheat Crop Performance Trial.  At the 
SE Farm, non-fungicide and fungicide 
treated trials were grown adjacent to one 
another to compare the performance of 
winter wheat varieties, and 8 advance 
breeding lines under these different 
fungicide management practices.  The 
SE Farm represented an important CPT 
site, since it was only one of two east-
river CPT sites to have a fungicide 
comparison, and only one of three 
statewide to have such a comparison.  
Results are represented in Table 1, and 
complete CPT results from across the 
state may be accessed from the IGrow  
SDSU Extension Wheat website at 
http://igrow.org/agronomy/wheat/.    
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                 
* Corresponding Author: william.berzonsky @ 
sdstate.edu  
 
 
These CPT results are used to make 
decisions on whether the eight advanced 
breeding lines are competitive for grain 
yield in comparison with adapted winter 
wheat varieties for South Dakota and 
therefore, whether or not the breeding 
lines will be advanced in the program for 
potential release as varieties.  The 
information also supplies producers with 
important information on how the 
various varieties performed in different 
parts of the state.  Examining Table 1, 
note that yield rank can change 
depending on if a variety is treated with 
a fungicide or not, which is fairly typical 
of these type of results.  Producers 
should consider all of these data, 
additional disease and agronomic 
performance data, and previous CPT 
yield results when considering what 
variety to plant in their region of the 
state.
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Table 1.  2012 SE Farm Winter Wheat Crop Performance Trial (CPT) Results, non 
fungicide and fungicide treated trials.
  Beresford  Beresford-F*   
ID Mean Rank ID Mean Rank 
 Bu/a   Bu/a  
Alice 59.1 23 Alice 62.8 11 
Arapahoe 53.2 27 Arapahoe 54.8 28 
Art 60.8 18 Art 61.7 16 
Camelot 62.6 15 Camelot 64.9 9 
Everest 54.9 26 Everest 58.7 23 
Expedition 52.1 28 Expedition 60.4 20 
Fuller 49.2 30 Fuller 56.0 25 
HV9W05-112 64.6 11 HV9W05-112 61.0 18 
HV9W06-727 67.6 5 HV9W06-727 61.7 15 
Ideal 62.9 14 Ideal 53.7 29 
Jagalene C 51.2 29 Jagalene 47.7 30 
Jerry 57.6 25 Jerry 55.9 26 
Lyman 59.6 22 Lyman 61.9 13 
Mcgill 66.0 6 Mcgill 58.6 24 
Millennium 69.4 3 Millennium 67.7 4 
Overland 70.1 1 Overland 73.4 1 
Robidoux 65.0 9 Robidoux 70.7 2 
SD05085-1 60.7 20 SD05085-1 61.5 17 
SD06158 59.8 21 SD06158 60.7 19 
SD07165 65.4 7 SD07165 67.3 5 
SD07184 60.8 19 SD07184 54.8 27 
SD07W83-4 63.3 12 SD07W83-4 59.3 22 
SD08080 63.2 13 SD08080 62.4 12 
SD08200 64.8 10 SD08200 61.8 14 
SD09192 61.5 17 SD09192 65.0 8 
Settler CL 58.6 24 Settler CL 63.6 10 
Smoky Hill 69.4 4 Smoky Hill 65.3 7 
SY Wolf 69.9 2 SY Wolf 68.8 3 
WB-Matlock 65.2 8 WB-Matlock 60.2 21 
Wesley 61.9 16 Wesley 67.1 6 
Ave: 61.7   61.6  
LSD (0.05): 6.8   9.2  
CV (%): 6.7   10.7  
      
*One fungicide application approx. at heading. 
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Effects of several miticides and 
pesticides on populations of spider 
mites on soybeans 
Adrianna Szczepaniec* 
 
Spider mites belong to a large family of 
mites (Tetranychidae) that earned their 
common name because many of them 
produce webbing when their populations 
are high. Twospotted spider mites, the 
species that attacks soybeans, are small 
(1/16th of an inch) round mites with two 
dark dots on each side of their bodies. 
Spider mites feed on plants by piercing 
plant tissue, and sucking up contents of 
plant cells causing characteristic 
stippling damage (small spots). If their 
numbers are high, spider mites cause 
leaves to turn yellow and drop from the 
plants. Spider mites can go through 
many generations each season, and in 
hot and dry conditions they can take as 
little as 10 days to complete 
development. There are several key 
predators of spider mites that keep their 
populations in check, such as predatory 
mites, spider mite destroyers (small 
beetles from the same beetle family as 
ladybird beetles), and predatory thrips.  
A naturally occurring fungus controls 
spider mites, and in wet and humid  
years they are unlikely to be a major 
pest. 
 
                                                        
* Corresponding author 
adrianna.szczepaniec@sdstate.edu  
 
 
 
Twospotted spider mites can be a 
problem in soybeans in dry summers. 
Under these conditions, spider mite 
populations are likely to increase very 
rapidly, despite presence of their natural 
enemies.  
 
With the increasing incidence of spider 
mite outbreaks on soybeans, and other 
crop plants caused by dry soil conditions 
and high temperatures, it is essential to 
expand the diversity of pesticides 
available to manage spider mite 
populations. In collaboration with 
industry partners, we conducted several 
trials of different miticides and 
insecticides to test their effectiveness at 
suppressing mite populations. Data from 
the trials are confidential at this point, as 
we tested chemicals that are not 
currently registered for use on soybeans. 
This trial and all future efficacy trials, 
however, will contribute to broad-scale 
assessments of pesticide safety and 
efficacy, and will lead to increasing the 
diversity of pesticide options available to 
manage spider mites in soybeans.  
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2012 SOYBEAN FOLIAR  
FUNGICIDE TRIALS 
Kay R. Ruden* and Greg S. Redenius 
 
INTRODUCTION 
 Soybeans can be damaged by several 
foliar diseases throughout the growing season.  
Major foliar diseases in the United States cause 
significant yield losses each year throughout 
soybean production areas, and fungicide 
applications for the control of these diseases are 
required.  Although South Dakota has, to date, 
been free of the major yield robbing foliar 
diseases, yield losses from foliar diseases may 
still occur, but are largely undocumented.  Foliar 
diseases were of minor importance in 2012.  
Septoria brown spot (Septoria glycines), a 
common disease in SD, was very minor this 
year.  Brown spot can cause economic yield loss 
if environmental conditions are favorable for 
disease development. 
Brown spot is the most commonly 
observed fungal foliar disease of soybean and 
therefore presumably the most important. Wet, 
humid conditions, and heavy crop canopies tend 
to favor foliar disease development. Brown spot 
occurs in South Dakota every year in every field 
at varying severities.  The brown spot pathogen 
survives in crop residues, and can be dispersed 
from the infected residues to soybean plants by 
splashing rain. The brown spot pathogen 
normally infects older leaves, but soybeans 
weakened by other diseases or environmental 
conditions become susceptible to this disease.  
Normally, no significant yield losses results 
from brown spot unless premature defoliation 
occurs in the mid and upper canopy. Fungicide 
application, if environmental conditions favor 
development of the disease, may be an effective 
management strategy. However, fungicides vary 
                                                          
* Corresponding Author: kay.ruden@sdstate.edu 
 
 
in their activity against this pathogen. 
 
MATERIALS AND METHODS 
Pioneer 91Y72 was planted at 150,000 
seeds/acre at the Southeast Research Farm 
(SERF) near Beresford, SD and at the SDSU 
Experiment Farm at Volga.  
The experiment was planted in 
randomized complete blocks (RCBD) with four 
replications of each treatment. The plots were 
planted, rated, and harvested on the dates listed 
in Table 1. Plants were rated for fungal foliar 
diseases and yield. Treatments in this study were 
compared to an untreated check.  
 
RESULTS AND DISCUSSION 
 At the Volga Farm, there were some 
significant differences among treatments for 
brown spot, although those differences did not 
translate to differences in yield.  No ratings were 
taken for brown spot at the SE Farm, since most 
of the leaves had desiccated and fallen off due to 
the extreme drought.  No significant differences 
were observed among treatments for yield under 
the extreme drought at the SERF location.  As 
such, while there were some differences 
statistically, under the low disease levels 
observed at Volga, and under the dry conditions 
of 2012, no specific recommendations can be 
made for which fungicides best control brown 
spot.  
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Table 1. Dates of planting, plot evaluations, and harvest at study locations. 
Activity Date of activity by location 
SE Research Farm Volga Research Farm 
Planting May 16, 2012 May 14, 2012 
Disease Rating August 27, 2012 August 29, 2012 
Harvest September 19, 2012 September 21, 2012  
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Table 2. Products, rates and growth stages of fungicides applied as foliar treatments in 2012. 
   
Growth 
Product Rate Stage 
Untreated       
Headline SC 6 fl oz/a R3 
    Induce NIS 0.25 % v/v R3 
Priaxor 4 fl oz/a R3 
    Induce NIS 0.25 % v/v R3 
Quilt Xcel 10.5 fl oz/a R3 
    Induce NIS 0.25 % v/v R3 
Stratego YLD 4 fl oz/a R3 
    Induce NIS 0.25 % v/v R3 
Evito 2 fl oz/a R3 
    Induce NIS 0.25 % v/v R3 
Headline SC 6 fl oz/a R3 
    Fastac 3.2 fl oz/a R3 
    Induce NIS 0.25 % v/v R3 
Priaxor 4 fl oz/a R3 
    Fastac 3.2 fl oz/a R3 
    Induce NIS 0.25 % v/v R3 
Quilt Xcel 10.5 fl oz/a R3 
Warrior II 2.56 fl oz/a R3 
    Induce NIS 0.25 % v/v R3 
Stratego YLD 4 fl oz/a R3 
    Leverage 3.76 fl oz/a R3 
    Induce NIS 0.25 % v/v R3 
Stratego YLD 4 fl oz/a R3 
    Induce NIS 0.125 % v/v R3 
Proline 480 SC 3 fl oz/a R1 
    Stratego YLD 4 fl oz/a R3 
    Induce NIS 0.125 % v/v R3 
Proline 480 SC 4.3 fl oz/a R1 
    Stratego YLD 4.65 fl oz/a R3 
    Induce NIS 0.125 % v/v R3 
Headline EC 6 fl oz/a R3 
Quilt 10.5 fl oz/a R3 
Quilt Xcel 10.5 fl oz/a R3 
TopGuard 7 fl oz/a R1 
TopGuard 7 fl oz/a R1 
    TopGuard 7 fl oz/a 28 days after R1 
Domark 5 fl oz/a R1 
    Domark 5 fl oz/a 21 days after R1 
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Table 2 con’t. Products, rates and growth stages of fungicides applied as foliar treatments in 2012. 
   
Growth 
Product Rate Stage 
Domark 4 fl oz/a R3 
Experimental A 11 fl oz/a R3 
Evito-T 5 fl oz/a R3 
    Diplomat 0.5 pt/a R3 
    Array 9 lb/100 gal R3 
Evito 480SC 2 fl oz/a R3 
    Diplomat 0.5 pt/a R3 
    Array 9 lb/100 gal R3 
Headline EC 6 fl oz/a R3 
    Diplomat 0.5 pt/a R3 
    Array 9 lb/100 gal R3 
Proaxis 2.56 fl oz/a R3 
    Diplomat 0.5 pt/a R3 
    Array 9 lb/100 gal R3 
Bolton 12 fl oz/a R3 
    Diplomat 0.5 pt/a R3 
    Array 9 lb/100 gal R3 
Evito T 5 fl oz/a R3 
    Proaxis 2.56 fl oz/a R3 
    Diplomat 0.5 pt/a R3 
    Array 9 lb/100 gal R3 
Evito 480SC 2 fl oz/a R3 
    Proaxis 2.56 fl oz/a R3 
    Diplomat 0.5 pt/a R3 
    Array 9 lb/100 gal R3 
Headline EC 6 fl oz/a R3 
    Proaxis 2.56 fl oz/a R3 
    Diplomat 0.5 pt/a R3 
    Array 9 lb/100 gal R3 
Evito T 5 fl oz/a R3 
    Bolton 12 fl oz/a R3 
    Diplomat 0.5 pt/a R3 
    Array 9 lb/100 gal R3 
Evito 480SC 2 fl oz/a R3 
    Bolton 12 fl oz/a R3 
    Diplomat 0.5 pt/a R3 
    Array 9 lb/100 gal R3 
Headline EC 6 fl oz/a R3 
    Bolton 12 fl oz/a R3 
    Diplomat 0.5 pt/a R3 
    Array 9 lb/100 gal R3 
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Table 3. Soybean Foliar Fungicide Study: Disease rating and yield associated with various foliar 
treatments at Beresford and Volga, SD.   
        
 
Brown Spot 
  Foliar  Disease Rating Yield
Treatment % bu/A 
 
Volga SE Farm Volga 
Untreated 0.28 16.27 48.44 
Headline SC 0.25 21.48 42.57 
   Induce NIS 
   Priaxor 0.31 17.64 41.68 
   Induce NIS 
   Quilt Xcel 0.14 19.22 48.04 
   Induce NIS 
   Stratego YLD 0.28 15.74 43.00 
   Induce NIS 
   Evito 0.14 19.04 50.15 
   Induce NIS 
   Headline SC 0.18 15.49 42.14 
   Fastac 
      Induce NIS 
   Priaxor 0.24 18.04 42.49 
   Fastac 
      Induce NIS 
   Quilt Xcel 0.18 19.34 44.02 
Warrior II 
      Induce NIS 
   Stratego YLD 0.18 17.65 48.64 
   Leverage 
      Induce NIS 
   Stratego YLD 0.31 14.60 44.37 
   Induce NIS 
   Proline 480 SC 0.18 17.36 42.80 
   Stratego YLD 
      Induce NIS 
   Proline 480 SC 0.21 20.37 39.77 
   Stratego YLD 
      Induce NIS 
   Headline EC 0.18 18.29 43.13 
Quilt 0.46 16.06 43.14 
Quilt Xcel 0.18 21.85 41.92 
TopGuard 0.14 18.91 43.42 
TopGuard 0.21 18.41 44.67 
   TopGuard 
   Domark 0.28 16.43 45.09 
   Domark       
F-LSD (P=0.05) 0.16 6.06 NS 
CV 57.91 24.82 11.10 
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Table 3 con’t. Soybean Foliar Fungicide Study: Disease rating and yield associated with various foliar 
treatments at Beresford and Volga, SD.  
  Brown Spot     
Foliar Disease Rating Yield 
Treatment % bu/A 
  Volga SE Farm Volga 
Domark 0.14 15.77 45.33 
Experimental A 0.18 16.07 42.81 
Evito-T 0.10 18.54 48.96 
   Diplomat 
      Array 
   Evito 480SC 0.14 20.15 48.66 
   Diplomat 
      Array 
   Headline EC 0.28 14.92 43.31 
   Diplomat 
      Array 
   Proaxis 0.14 18.59 45.15 
   Diplomat 
      Array 
   Bolton 0.25 13.60 46.51 
   Diplomat 
      Array 
   Evito T 0.14 18.53 52.46 
   Proaxis 
      Diplomat 
      Array 
   Evito 480SC 0.10 15.35 48.81 
   Proaxis 
      Diplomat 
      Array 
   Headline EC 0.10 19.36 46.98 
   Proaxis 
      Diplomat 
      Array 
   Evito T 0.14 15.75 44.16 
   Bolton 
      Diplomat 
      Array 
   Evito 480SC 0.18 17.01 44.98 
   Bolton 
      Diplomat 
      Array 
   Headline EC 0.18 12.66 42.63 
   Bolton 
      Diplomat 
      Array       
F-LSD (P=0.05) 0.16 6.06 NS 
CV 57.91 24.82 11.10 
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2012 CORN FOLIAR FUNGICIDE 
TRIALS 
Kay R. Ruden* and Greg S. Redenius 
 
 
INTRODUCTION 
 Corn can be damaged by several foliar 
diseases throughout the growing season.  Major 
foliar diseases in the United States can, and do, 
periodically cause significant yield losses 
throughout the corn production areas, and 
fungicide applications for the control of these 
diseases can help.  Corn does have effective 
genetic resistance to many of the diseases, but 
challenges still remain in the management of 
those diseases.  Major foliar diseases are 
somewhat sporadic in South Dakota compared 
to other neighboring states.  The occurrence of 
foliar diseases depends on the environmental 
conditions, cultural practices, and the corn 
hybrid. 
Gray leaf spot (Cercospora zeae maydis) can 
occur on susceptible hybrids, but it has not been 
a major problem for most years in South Dakota.  
Other foliar diseases such as the corn leaf 
blights: Northern corn leaf blight (Exserohilum 
turcicum), eyespot (Aureobasidium zeae), and 
common corn rust (Puccinia sorghi) occur 
sporadically in South Dakota. 
 
  
MATERIALS AND METHODS 
Pioneer PO533XR was planted at 
35,000 plants/acre at the Southeast Research 
Farm (SERF) near Beresford, SD, and at the 
SDSU Experiment Farm at Volga, for both the 
early and late trials.  
                                                     
* Corresponding author: kay.ruden@sdstate.edu 
The experiment was planted in 
randomized complete blocks (RCBD) with four 
replications of each treatment. The plots were 
planted, rated, and harvested on the dates listed 
in Table 1. Plants were rated for fungal foliar 
diseases and yield. Treatments in this study were 
compared to an untreated check.  
 
RESULTS AND DISCUSSION 
Early growth stage fungicide applications: 
 No significant differences were 
observed among treatments for gray leaf spot, 
common rust, and yield at the Volga location for 
the early growth stage applications.  No disease 
was found when ratings were taken for gray leaf 
spot and rust at the SE Farm most likely due to 
the   drought.  Likewise, no significant 
differences were observed among treatments for 
yield due to the extreme drought at the SERF 
location. 
  
Late growth stage fungicide applications: 
 No significant differences were 
observed among late growth stage application 
treatments for gray leaf spot, eyespot, common 
rust, and yield at the Volga Farm.  No disease 
was found when ratings were taken for gray leaf 
spot, eyespot, and rust at the SE Farm which 
again was likely due to the drought.  No 
significant differences were observed in yield 
among the treatments.
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Table 1. Dates of planting, plot evaluations, and harvest at study locations. 
Activity Date of activity by location SE Research Farm Volga Research Farm 
Planting May 10, 2012 May 4, 2012 
Disease Rating August 27, 2012 August 23, 2012 
Harvest September 25, 2012 October 9, 2012  
 
   
 
Table 2. Products, rates and growth stages of fungicides applied as early foliar treatments 
in 2012. 
   
Growth 
Product Rate Stage 
Untreated 
   Headline SC 6 fl oz/a V6 
Headline AMP 10 fl oz/a V6 
Priaxor 2 fl oz/a V6 
Priaxor 3 fl oz/a V6 
Priaxor 4 fl oz/a V6 
Quadris 6 fl oz/a V6 
Stratego YLD 2 fl oz/a V6 
Evito 2 fl oz/a V6 
Experimental A 5 fl oz/a V6 
Experimental A 5 fl oz/a V8-V10 
Headline AMP 10 fl oz/a V8-V10 
Stratego YLD 4 fl oz/a V8-V10 
Quilt Xcel 10.5 fl oz/a V5-V6 
Evito T 4 fl oz/a V5-V6 
Evito 2 fl oz/a V5 
     Diplomat 0.5 pt/a V5 
     Array 9 lb/100 gal V5 
Headline EC 6 fl oz/a V5 
     Diplomat 0.5 pt/a V5 
     Array 9 lb/100 gal V5 
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Table 3. Products, rates and growth stages of fungicides applied as late foliar treatments in 
2012. 
   
Growth 
Product Rate Stage 
Untreated       
Headline SC 6 fl oz/a R1 
      Induce NIS 0.25 % v/v R1 
Headline AMP 10 fl oz/a R1 
      Induce NIS 0.25 % v/v R1 
Priaxor 4 fl oz/a R1 
      Induce NIS 0.25 % v/v R1 
Quilt Xcel 10.5 fl oz/a R1 
      Induce NIS 0.25 % v/v R1 
Stratego YLD 4 fl oz/a R1 
      Induce NIS 0.25 % v/v R1 
Evito 2 fl oz/a R1 
      Induce NIS 0.25 % v/v R1 
Experimental A 6 fl oz/a R1 
      Induce NIS 0.25 % v/v R1 
Quilt Xcel 10.5 fl oz/a R1 
Evito T 4 fl oz/a R1 
Headline EC 6 fl oz/a VT 
      Induce NIS 0.25 % v/v VT 
Domark 230 ME 4 fl oz/a VT 
      Induce NIS 0.25 % v/v VT 
Evito 2 fl oz/a VT 
     Diplomat 0.5 pt/a VT 
     Array 9 lb/100 gal VT 
Headline EC 6 fl oz/a VT 
     Diplomat 0.5 pt/a VT 
     Array 9 lb/100 gal VT 
Evito T 5 fl oz/a VT 
     Diplomat 0.5 pt/a VT 
     Array 9 lb/100 gal VT 
Proaxis 2.56 fl oz/a VT 
     Diplomat 0.5 pt/a VT 
     Array 9 lb/100 gal VT 
Headline AMP 10 fl oz/a VT 
     Diplomat 0.5 pt/a VT 
     Array 9 lb/100 gal VT 
Stratego YLD 4.5 fl oz/a VT 
     Diplomat 0.5 pt/a VT 
     Array 9 lb/100 gal VT 
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Table 3 con’t. Products, rates and growth stages of fungicides applied as late foliar 
treatments in 2012. 
   
Growth 
Product Rate Stage 
Bolton 12 fl oz/a VT 
     Diplomat 0.5 pt/a VT 
     Array 9 lb/100 gal VT 
Evito T 5 fl oz/a VT 
     Proaxis 2.56 fl oz/a VT 
     Diplomat 0.5 pt/a VT 
     Array 9 lb/100 gal VT 
Headline AMP 10 fl oz/a VT 
     Proaxis 2.56 fl oz/a VT 
     Diplomat 0.5 pt/a VT 
     Array 9 lb/100 gal VT 
Stratego YLD 4.5 fl oz/a VT 
     Proaxis 2.56 fl oz/a VT 
     Diplomat 0.5 pt/a VT 
     Array 9 lb/100 gal VT 
Evito T 5 fl oz/a VT 
     Bolton 12 fl oz/a VT 
     Diplomat 0.5 pt/a VT 
     Array 9 lb/100 gal VT 
Headline AMP 10 fl oz/a VT 
     Bolton 12 fl oz/a VT 
     Diplomat 0.5 pt/a VT 
     Array 9 lb/100 gal VT 
Stratego YLD 4.5 fl oz/a VT 
     Bolton 12 fl oz/a VT 
     Diplomat 0.5 pt/a VT 
     Array 9 lb/100 gal VT 
Experimental B 5 fl oz/a VT 
      Induce NIS 0.25 % v/v VT 
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Table 4. Corn- Early Foliar Fungicide Study: Disease rating and yield associated with various foliar 
treatments at Beresford and Volga, SD.   
        
 
Grey leaf spot Common rust  Yield 
Product % % bu/A 
  Volga Volga SE Farm 
Untreated 0.00 0.35 164.93 129.53 
Headline SC 0.05 0.15 188.66 75.19 
Headline AMP 0.00 0.50 185.42 89.95 
Priaxor 0.00 0.30 178.78 86.93 
Priaxor 0.05 0.45 177.69 99.65 
Priaxor 0.10 0.25 178.36 71.58 
Quadris 0.05 0.55 173.06 125.55 
Stratego YLD 0.10 0.35 168.96 122.17 
Evito 0.00 1.05 171.94 100.97 
Experimental A 0.00 0.15 163.31 119.4 
Experimental A 0.10 0.30 159.43 78.12 
Headline AMP 0.25 0.50 184.63 106.56 
Stratego YLD 0.10 0.35 170.49 74.12 
Quilt Xcel 0.10 0.10 178.55 83.18 
Evito T 0.00 0.50 164.84 97.06 
Evito 0.00 0.20 186.57 77.18 
     Diplomat 
         Array 
    Headline EC 0.00 0.15 180.45 135.19 
     Diplomat 
         Array        
F-LSD 
(P=0.05) NS NS NS NS 
CV 236.20 128.34 13.15 39.56 
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Table 5.  Corn- Late Foliar Fungicide Study: Disease rating and yield associated with various foliar 
treatments at Beresford and Volga, SD. 
  
Foliar 
Grey leaf 
spot Common rust Eyespot Yield 
Treatment % % % bu/A 
 
Volga Volga SE Farm 
Untreated 0.00 0.25 0.00 172.24 85.44 
Headline SC 0.10 0.80 0.00 182.42 83.41 
      Induce NIS 
     Headline AMP 0.00 0.45 0.00 178.58 118.07 
      Induce NIS 
     Priaxor 0.05 0.10 0.00 180.99 82.98 
      Induce NIS 
     Quilt Xcel 0.00 0.35 0.00 177.17 77.72 
      Induce NIS 
     Stratego YLD 0.00 0.35 0.00 177.79 48.89 
      Induce NIS 
     Evito 0.05 0.25 0.00 180.70 80.66 
      Induce NIS 
     Experimental A 0.05 0.20 0.00 172.79 78.27 
      Induce NIS 
     Quilt Xcel 0.05 0.15 0.00 164.81 82.73 
Evito T 0.00 0.15 0.05 154.88 66.13 
Headline EC 0.00 0.45 0.00 173.29 81.84 
      Induce NIS 
     Domark 230 ME 0.00 0.60 0.00 162.13 82.21 
      Induce NIS 
     Evito 0.00 0.90 0.00 151.78 96.32 
     Diplomat 
          Array 
     Headline EC 0.15 0.60 0.00 183.75 78.29 
     Diplomat 
          Array 
     Evito T 0.00 0.45 0.00 154.83 65.14 
     Diplomat 
          Array 
     Proaxis 0.10 0.30 0.00 178.70 74.63 
     Diplomat 
          Array 
     Headline AMP 0.15 0.75 0.00 200.80 52.31 
     Diplomat 
          Array 
     Stratego YLD 0.05 0.20 0.00 170.92 75.09 
     Diplomat 
          Array          
F-LSD (P=0.05) NS NS NS NS NS 
CV 263.67 130.33 1019.80 12.91 55.26 
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Table 5 con’t.  Corn- Late Foliar Fungicide Study: Disease rating and yield associated with various foliar 
treatments at Beresford and Volga, SD. 
 
Foliar 
Grey leaf 
spot Common rust Eyespot Yield 
Treatment % % % bu/A 
  Volga Volga SE Farm 
Bolton 0.00 0.25 0.00 177.44 58.45 
     Diplomat 
          Array 
     Evito T 0.15 0.40 0.00 164.36 78.06 
     Proaxis 
          Diplomat 
          Array 
     Headline AMP 0.00 0.25 0.00 185.37 65.23 
     Proaxis 
          Diplomat 
          Array 
     Stratego YLD 0.05 0.25 0.00 191.85 69.11 
     Proaxis 
          Diplomat 
          Array 
     Evito T 0.00 0.15 0.00 176.17 63.42 
     Bolton 
          Diplomat 
          Array 
     Headline AMP 0.00 0.40 0.00 178.66 78.25 
     Bolton 
          Diplomat 
          Array 
     Stratego YLD 0.00 0.35 0.00 160.87 88.27 
     Bolton 
          Diplomat 
          Array 
     Experimental B 0.10 0.35 0.00 157.97 82.06 
      Induce NIS           
F-LSD (P=0.05) NS NS NS NS NS 
CV 263.67 130.33 1019.80 12.91 55.26 
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Livestock Mortality Composting 
Brad Rops* and Colton Buus 
Mortalities are something all livestock producers 
must deal with to some extent. Adding to the 
frustration of suffering a death loss is the 
dilemma of how to dispose of the carcass. 
Rendering plants are now few and far between. 
When service can be had, it can be expensive. 
There are biosecurity issues to deal with when 
allowing rendering trucks to enter the premises, 
and there is the problem of public perception if 
carcasses are dragged to the road. Burial is a 
legal option, though time consuming. It also 
presents obvious problems in the winter. 
 
                       Southeast Farm Compost Facility 
 
 
                                                          
* Corresponding author:  bradley.rops@sdstate.edu 
 
 
Basically, a producer contemplating carcass 
disposal options needs to ask these questions: 
• What’s legal 
• What’s safe 
• What’s effective 
• What’s economical 
• What’s easy 
• What works 
Composting is an option that can address all 
these questions. 
Before you can begin composting livestock 
mortalities, you must submit a proposal to the 
Animal Industry Board for approval. Your 
proposal should include the proposed site, type 
of carcasses to be composted, materials to be 
used, plans for monitoring the process, and a 
record keeping system. More details can be 
found at www.aib.sd.gov. 
The site selected for the composting pile should 
be a hard surface that will permit access in all 
types of weather conditions. It should be at least 
200’ away from wells or water courses. 
Compost piles can be completely exposed, 
contained within a temporary barrier, or built in 
shelters designated for this purpose. While open 
piles or windrows can be successfully used for 
composting, the construction of a composting 
shed has some advantages. It offers more control 
of the moisture content of the pile by excluding 
rain and snowfall. Side walls help to keep the 
piles more compact, requiring less composting 
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media, and concentrating the heat generated by 
the composting process. It also reduces exposure 
of the pile to help deter scavenging animals from 
digging up carcass parts. 
Construction of the compost pile can utilize any 
number or mixture of materials such as corn 
stover, chopped straw, wood chips, saw dust, 
manure, old bedding materials, discarded feed, 
corn cobs, poultry litter, or silage. The compost 
pile should have a carbon:nitrogen ratio of 30:1 
for best results. The carbon material provides 
porosity, maintaining an aerobic environment 
for the microorganisms. It absorbs leachate in 
the pile and filters any odorous gases that are 
produced. Some nitrogen is required, however 
too much will result in the excess being given 
off as ammonia. 
Moisture content of the composting media 
should be 40% - 60%. Water can be mixed into 
the media prior to constructing the pile, if 
needed. The media should be wet enough to 
leave your hand damp after you squeeze it, but 
not so wet as to allow you to squeeze out water. 
Excess water in the pile starts to displace 
required oxygen. 
Start building the pile with an 18-24” base. Place 
the carcass on the pile, and cover with 24” of 
compost media including around the sides. 
Monitor the temperature of the pile every few 
days by using  a 36-inch probe thermometer. 
The middle of the pile should achieve 
temperatures of 140° - 150°. This is warm 
enough to kill many disease-causing pathogens.  
Once the pile is built, it should be left 
undisturbed for 2-5 months, or until the 
temperature drops below 110°. At this time the 
pile can be turned to mix and aerate the 
materials. Additional water can be added if 
needed and any exposed bones should be 
reburied in the pile. After the second heating 
cycle, the compost can either be applied to fields 
as fertilizer, or used to start a new compost pile. 
The Southeast Research Farm has constructed a 
livestock mortality composting shed as part of a 
complete feedlot waste management system 
constructed over the past two years. With help 
from the USDA Natural Resources Conservation 
Service’s Environmental Quality Incentive 
Program (EQIP), we received technical 
assistance and cost share dollars to use toward 
construction. The shed consists of a concrete 
floor and approach. There are four 10’x14’ bays 
with poured six-foot high concrete walls eight 
inches thick. Extra bays can be used to store 
composting materials, or to move existing piles 
to during turning after the initial heating phase. 
To encourage air movement through the lower 
part of the compost piles, 6-inch PVC pipe was 
placed across the bottom of the wall forms. The 
roof portion of the shed was erected with on-
farm labor. 
There will be opportunities to view the shed and 
composting piles next summer during our field 
days. You may also call the farm during normal 
business hours with your questions or to come 
see the structure at a time convenient for you. 
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Swine Research Summary 
January 2013  
Robert Thaler* 
 
The Swine Barns at Southeast Research 
Farm (SERF) allow SDSU faculty to do a 
wide range of research.  Since it is off-site 
and we don’t have a sow herd there, it 
allows us to do disease challenge work, 
which is very critical to the swine industry.  
Also, due to the high quality of the livestock 
personnel at SERF, we also do many 
nutritional and engineering trials that help 
pork producers address their immediate 
problems.  The Swine Barns at SERF are a 
critical component to the swine research and 
Extension mission of South Dakota State 
University. 
 
The following are summaries of past swine 
research conducted at SERF: 
 
Effect of Cold-Pressing Low TI Soybeans 
With & Without Heat Treatment on 
Nursery & Grower Pig Performance (This 
trial was done in collaboration with Dr. 
Dwayne Beck from the Dakota Lakes 
Research Station) 
 
Soybeans are an excellent protein source for 
pigs and poultry, but they traditionally 
contain anti-growth factors like Trypsin 
Inhibitor (TI).  Therefore, raw soybeans 
must be heat-treated, either through the 
processing into soybean meal, or extruding 
the raw beans, before they can be fed to pigs 
                                                          
* Corresponding author: robert.thaler@sdstate.edu 
and poultry.  However, some soybean 
genetics companies have spent a lot of effort 
in developing varieties that are low in TI 
that could hopefully be fed directly to pigs 
without having to first be heat-treated.  In an 
attempt to give them another commodity to 
market, producers can remove the oil 
through cold-pressing the raw beans and 
selling a high-quality soybean oil.  
Therefore, two trials were done to look at 
the feeding value of low TI beans to both 
nursery pigs and grower pigs.  The four 
treatments were: 
 
1. Corn-SBM Diet control 
2. Corn-Low TI beans cold-pressed 
3. Corn-Low TI beans cold-pressed & 
heated 
4. Corn-Regular beans cold-pressed & 
heated 
 
In summary, in both the Nursery & Grower 
trials, pigs fed the Control Diet performed 
the best.  However, heat-treating Low TI 
beans resulted in improved pig performance 
over non-heated beans.  Also, heat-treated 
Low TI beans appeared to result in better pig 
growth performance than did heat-treated 
regular soybeans.  Therefore, even though 
the TI levels in the soybeans were reduced, 
it wasn’t enough to elicit normal 
performance.  More work needs to be done 
in optimizing the heat treatment when using 
cold-pressed soybeans to make them 
effective on a commercial basis. 
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Bacitracin’s Possible Effect on Multiple 
Antibiotic Resistant in Bacteria (Done in 
collaboration with Dr. David Francis, 
SDSU Vet Science) 
 
Subtherapeutic use of antibiotics has been a 
commonly used practice in livestock 
production to increase gains, improve feed 
efficiency, and control disease challenges.  
However recently, there is a growing 
concern by the general public that the 
subtherapeutic use of antibiotics in livestock 
diets is related to antibiotic-resistant bacteria 
in humans.  Therefore, this trial was done to 
see if bacitracin, a commonly used 
antibiotic, was effective in reducing 
shedding or environmental E. coli, 
Salmonella and/or Campylobacter exhibiting 
antibiotic resistance. 
 
Two 35-day grower trials were conducted. 
Fifty pigs were in each experimental group 
and placed 5 per pen in 10 pens.  The 10 
pens represented one-half of a barn, and 
were situated side-by-side across an alley-
way from a second set of ten pens filled by 
the opposing treatment group.  Each half of 
the barn has a separate slurry pit and drain.  
The two experiments (bacitracin vs. no 
antibiotic and bacitracin vs. carbadox) were 
conducted back to back, following facility 
cleaning, and a three-week idle period 
intended to reduce carry-over between 
studies.  All 50 pigs in each experimental 
group were cultured each week by rectal 
swabbing.  We also swabbed three locations 
in each pen for culturing, and 5 locations in 
each barn drain.  Growth performance was 
also monitored for the 35-day trial. 
 
Results from the trial indicate that no 
differences were observed in shedding or 
environmental E. coli, Salmonella, and/or 
Campylobacter exhibiting antibiotic 
resistance.  Also, there was no difference in 
growth performance between the treatment 
groups in either trial.  While no significant 
results were observed, this is still a very 
important area for future research. 
 
Effect of Reduced Nocturnal 
Temperature on Nursery Pig 
Performance & Utility Cost (Joint effort by 
SDSU, U of MN, Ohio State, and U of MO) 
 
Research in the 80’s showed we could 
reduce night-time temps by 10˚F and not 
hurt nursery pig performance and still save 
on utility costs.  However, pig production 
has changed a lot since then.  We’ve 
decreased weaning age to approximately 17-
19 days of age and have better 
environmentally-controlled nurseries, but 
that also means potentially more utility 
usage.  In order to help producers remain 
competitive, we conducted a series of 
collaborative studies to see if we could 
reduce night-time temperature by 15˚F 
without hurting pig performance, while 
reducing utility costs. 
 
Each university did two reps in cold 
weather. All pigs were at the same 
temperature for the first 4 days after 
weaning (19-21 day (d)).  After that point, 
one room stayed on a normal temperature 
regime, and the other room was identical to 
the first except that night-time was reduced 
by 15˚F for 12 hours.  In the morning, 
temperature in the second room was raised 
back to that of the first room.  For the 28-d 
trial, pig performance and utility usage/cost 
were measured. 
 
As can be seen in the table below, pigs in 
the Reduced Nocturnal Temperature (RNT) 
rooms had the same daily gains, daily feed 
intake, and feed efficiency for the 28-d 
nursery period as pigs housed in a normal 
environment.  However, the RNT rooms  
used 29% less propane, and 19% less  
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electricity, which amounted to a $1.71 
savings per pig.  Therefore, this is a 
technology pork producers can easily adapt 
and should consider to lower production 
costs. 
 
 
 
 Control RNT  
Rooms 9 10  
Daily gain, lbs .99 .98  
Daily feed intake, lbs 1.35 1.33  
Feed/Gain 1.33 1.33  
    
Propane, BTU/pig/day 10,019* 7,061* 29% reduction 
Electricity, KWH/pig .86* .70* 19% reduction 
   $1.71 savings/pig!!! 
 
Effect of Particle Size on Finishing Pig 
Performance 
 
Corn and Soybeans prices are at record or 
near-record prices, and alternative feedstuff 
prices are rising as well.  Since feed 
represents 75-80% of the cost of raising 
pigs, any increase in feed cost has a 
dramatic effect on a pork producer’s 
profitability.  Since the producer has little 
control over the cost of their diets, they need 
to focus on improving the pig’s ability to 
utilize the nutrients in the feed so the pigs 
need less pounds of feed to reach market 
weight.  One of the easier methods to do that 
is to grind the feed finer.  Research has 
shown that reducing particle size of feed 
results in an improved feed efficiency, and a 
demonstration trial was done at SERF to test 
that. 
 
The goal was to have three particles sizes for 
the finishing trial – 800, 600, and 400 
microns.  However, after the diets were 
ground, average particle size for the 3 
treatments were 749, 682, and 508 microns 
instead.  The diets were identical except for 
corn particle size.  There were 6 
replicates/trt and 5 pigs per pen.  The trial 
was for the finishing period. 
 
Due to the narrow range of particle sizes, 
and variation within the trial, no significant 
differences were observed for any of the 
criteria measured.  Performance criteria 
were: 
 
Criteria 749 microns 682 microns 508 micorns 
    
Daily gain, lbs 2.08 2.19 2.02 
Daily feed intake, lbs 7.27 7.58 6.95 
Feed/Gain 3.50 3.47 3.43 
 
While we did not observe treatment effects 
in this trial, it is still highly recommended to 
reduce feed particle size to 600 microns or 
less to optimize pig performance.  However, 
feed can be ground too fine in that it 
bridges-up in bulk bins and feeders, 
resulting in “out-of-feed-events”, which then 
results in gastric ulcers and pig death.  Each 
producer needs to grind feed as fine as 
possible to the point where it still flows 
through feeding systems well. 
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Efficacy of “Dr. Willard’s Biomix” in 
Reducing Transportation Shrink of 
Market Hogs in Summer 
 
There are various products and technologies 
available to producers to enhance pig 
performance.  In July of 2012, we conducted 
a trial with the pigs at the Southeast 
Research Farm (SERF) near Beresford to 
see if one of those products, “Dr. Willard’s 
Biomix”, reduced pig shrink during 
transportation to market in hot weather.  At 
pigs weights of approximately 265 lbs, 100 
pigs were allotted to one of 20 pens based 
on body weight and sex with 5 pigs/pen.  
Feed and water were offered ad libitum. 
 
There were two experimental treatments 
with 10 replicates/trt:  
Trt 1 – pigs received a standard diet and 
received water via a nipple waterer from 
SERF’s normal water source 
 
Trt 2 – pigs were treated exactly the same 
as Trt 1, but received water that had been 
treated with “Dr. Willard’s Biomix” at a 
concentration determined by CAW 
Industries personnel prior to the initiation of 
the trial. 
 
The pigs received the different water 
treatments for 7 days.  At the end of the 7-
day treatment period, all pigs were 
individually weighed, and this was the initial 
weight.  After weighing, all pigs were 
loaded onto a commercial semi-trailer, and 
hauled on the interstate for 4 hrs.  After that 
point, they were returned to the SERF where 
all the pigs were again individually weighed 
to obtain the final weight. The difference 
between initial weight and final weight was 
classified as “shrink loss”. 
 
For statistical analysis, a Completely 
Randomized Design was used.  A treatment 
difference was said to be significant at the 
P<.05 level. 
  
Water treatments began on July 11, 2012 
and ended on July 18, 2012.  Daily high 
temperatures for the week were: 
       
            
 
 
The Upper Critical Temperature (UCT) for 
260 lb pigs is 86 0F, and they are in a heat-
stress situation at any temperature above 
that.  Therefore, all pigs were in a heat-stress 
situation at some time during every day of 
the trial.  Also, at the time of transportation,  
 
 
the temperature was 93 0F, which is 7 0F 
above the pig’s UCT. 
 
Pig weights pre- and post-trucking, and 
shrink loss (lbs & %) are shown below: 
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Initial Wt Final Wt Lbs Shrink % Shrink 
Control 263.92 257.24 6.68 2.53 
Dr. Willard’s Biomix 265.02 259.46 5.56 2.10 
P< .92 .85 .21 .20 
 
While the market-weight pigs were in a 
heat-stress situation during both the trial and 
transportation, the addition of Dr. Willard’s 
Biomix to the water did not significantly 
reduce (P<.05) the amount of shrink 
observed in this trial.  There was a numeric 
difference of 1.12 lbs between the 
treatments, but due to the large amount of 
variation in shrink between individual pigs, 
that difference was not statistically different. 
 
